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THE 
PREFACE. 
T may, perhaps, be thought unneceſſary to 
trouble the World with this Performance, 
at a Time, when ſo many of the like Kind 
are already extant, But, if we conſider the 
Imperfections which moſt of them lie under, 
either thro' Want of Ability or Care in the Au- 
thors, we hope 'what is here offered to the 
Public will not prove unacceptable ; as we ſhall 
exert our beſt Endeavours to put every Thing 
in as clear Light as poſſible, and to oblige the 
lower, as well as the higher Claſs of Readers. 
In the Courſe of this Performance, we in- 
tend, beſides the Problems and their Solutions, 
to give in each Number ſome original Paper or 
uſeful Eſſay on ſuch Branchesof the Mathematics, 
which, we apprehend, have not been ſuf- 
ficiently explained. Conformable to which 
Deſign, we have, in this our firſt Number, 
given the Principles of the Orthographick Pro- 
jection, and the Application thereof to the So- 
lution of ſame Problems in Aſtronomy, together 
with the Demonſtration of certain Theorems 


of great Uſe in Spherical Trigonometry ; which 
we 
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iv PREFACE. 
we believe is done in a Manner entirely 
NEW. — — 4 | 
The Authors, who have wrote on the Pro- 
jection of the Sphere, have attended chiefly to 
the Stereographick Projection, and touched but 
ſlightly on the Orthographick on Account of 
the Difficulty in deſcribing Ellipſes, which are 
the. Repreſentations of Oblique Circles. But, 
in the following Pages, we hope it will appear 
that there is no Neceſſity for the Deſcription of 
Ellipſes, in the Uſe of the Orthographick Pro- 
jection, in Problems of the Sphere, where the 
Work may be performed by Right-lines only ; 
whereas both Right-lines and Circles are requi- 
ſite in the Stereographick Projection. Not 
but that we imagine the Principles of the Ste- 
reographick Projection, as Here laid down, 
will appear altogether as eaſy and perſpicuous, 
as in thoſe Authors who have wrote much 
more copiouſly on the Subject. 
Me have no more to add than that we ſhall, 
upon all Occafions, ſhew our Willingneſs to 
oblige our Correſpondents by inſerting their 
Performances, whether Problems or Solutions, 
but, at the ſame Time, take Care that Nothing 
ſhall appear to their Diſadvantage. 
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DEFINITIONS. 
I. ; 'SPHERE is -a Solid, whoſe Surface is 


every where equidiſtant from a Point 
within the Sphere, called its Center. 

It appears, from this Definition, that, if @ Sphere 
be cut by a Plane, the Section will be a Circle. 

2, Thoſe Circles, whoſe Planes paſs thro? the 
Center of the Sphere, are called Grear-Circles. 

. All other Circles, whoſe Planes do not paſs 
thio? the Center of the Sphere, are called Leſſer- 
Circles. 

4. Any Right-line, paſſing thro? the Center and 
terminating in the Surface of the Sphere, is called 
an 
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an Axis; and the two Extremities of an Axis are 
called the Poles of all the Circles whoſe Planes are 
perpendicular to the ſaid Axis. 

5. The Repreſentation, or Appearance, of any 
Object upon a Flane, is the Figure formed by Rays 
paſſing from the Eye or Point of Sight thro* every 
Point of the ſaid Object. ; 

6. The Projection of the Sphere is the Repre- 
ſentation of the Circles thereof upon a Plane, called 
the Plane of Projection; and is divided into the 
Orthographick, the Stereographick, the Gnomo- 
nick, &c. ; 

7. The Orthographick Projection is the Repre- 
ſentation of the Circles of the Sphere, upon the Plane 
of a Great Circle, by Lines drawn, perpendicular to 
the ſaid Plane, from every Point in the Circles to be 
projected. > 5 

8. The Stereographick Projection is the Repre- 
ſentation of the Circles of the Sphere, upon the 
Plane of a Great Circle, by Lines drawn, from the 
Pole of the ſaid Circle to its Plane, thro? every 
Point of the Circles to be projected. | 

9. The Gnomonick Projection is the Repreſenta- 
tion of the Circles of: an Hemiſphere, upon a 
Plane parallel to that Great Circle which limits (or 
is the Baſe: of) the Hemiſphere, by Lines drawn 
from the Center thereof, thro? all the Points of the 
Circle to be projected. 

10. That Circle, on whoſe Plane the Projection 
is made, is called the Primitive Circle. 

11. Thoſe Circles, whoſe Planes are parallel to 
the Primitive, are called Parallel Circles. 

12, Thoſe Circles, whoſe Planes are perpendicu- 
lar to the Primitive, are called Perpendicular 
Circles. 

13. Thoſe Circles, whoſe Planes are inclined to 
the Primitive, are called Oblique Circles, 


* + 
7 
« - hs, 2 


2 > LES MST at => 1 5 #3 OP ot + - N | FO 

Q 1 a - a * bs A H 5 _ * 

4 qT a 2 * x _ * 5 * - * * * 3" - WF? 6 
an . Dy 4 2 3 * * n « 


* 
I tha 


2 8 = * 
n ex 2 * w * A 
— — 5 - 


* 1 - = 
Rei 


„ W 
* a — * 
" w_ * = 
2 "LE —— N 
8 - RS. - 
2 Tp 17 


e 
_ 


2 * — 
"a 

i - 5 

._ __ 3 U I 
—_— ev Nas ones nk 


I 1 
** * + "AT 

* 8 ERS 

. wk 4 


An Oblique 


' thereto, ſo that the An- 


. 


OrTHOGRAPHICK PROJECTION, 


PRroPoOSITION. 
Great Circle ApnB is prijefted into an 
Elliꝑſis, whoſe Conjugate Diameter is to its Tranſ- 
verſe, as the Cofine of the Angle, which that Cir- 
cle makes with the Primitive, is to Radius. 


OR let ABbethe Di- 
2meter of the Sphere, 
in which the propoſed 
Oblique Circle interſects 
the Primitive ADBG, 
and let CD, FE, Cx 
and Fp be perpendicular 


gle DCz, or EFp, may 
expreſs the Inclination of 
the two Planes to each 
other : Then, if mm and po be ſuppoſed perpen- 
dicular to CD and FE, the Projection of the Point 
n of the Oblique Circle will be in m, and that of p 
in o (by Def. 7.) But, becauſe of the ſimilar Tri- 
angles, Cum, Fpo, it will be as Cm: Cn (CD): : 
Fo: Fp (FE); therefore, as this Proportion every 
where holds, the Curve AomB paſſing thro' the 
Points m, o will be an Ellipſis ; ſince, by a known 
Property of the Ellipſis, the Ordinates thereof are 
in a conſtant Ratio to the correſponding Ordinates 
of the circumſcribing Circle. Moreover, the Semi- 
Conjugate of the Ellipſis being Cm, and the Angle 
Cmn a Right Angle, it will be as (Cm) the Semi- 
Conjugate, to (Ca AC) the Semi- Tranſverſe, ſo 
is the Coſine of (mCn) the Planes Inclination, to 
Radius, Q. E. D. ; . 


B 2 


Cor ol. 
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CoRoLLary I. 


Since it appears from the preceding Demonſtra- 
tion that the Projection of any Oblique Circle, 
upon à Plane paſſing thro! its Center, is an Ellipſis; 
and becauſe the Lines, by which the Projection is 
made, are parallel to each other (Def y) it is evi- 
dent that the Repreſentation of any Circle upon a 
Plane, parallel to the Primitive, will be the ſame 
as That upon the Primitive itſelf: Therefore, it fol- 
lows, that the Repreſentation of any Leſſer Oblique 
Circle of the Sphere, upon the Primitive (as well as 
upon the Plane paſſing thro' its Center) is an El- 
* lipfis, whoſe Conjugate Diamcter is to its Tranſ- 
verſe, as the Coſine of the Angle which the Plane 
of the ſaid Circle makes with the Primitive is to 


Radius. 


CoRoLLARY II. 


If the Plane of the Circle 'ApnB be ſuppoſed to 
become perpendicular to That of the Primitive 
ADBG, the Ellipſis will degenerate into a Right 
Line; hence, it is manifeſt that any Circle, whoſe 
Plane is perpendicular to the Primitive, will be re- 
preſented by a Right Line equal to its Diameter, 
and the Repreſentations of its Poles will be in the 
Extremities of that Diameter of the Primitive, 
which is perpendicular to the Repreſentation, 


CorOoLLARY III. 


It alſo follows, that the Arch (Ao) of the Re- 

reſentation of an Oblique Circle, cut off by a 
Leſſer Circle (FE) whoſe Plane 1s perpendicular to 
the Primitive, will be equal to the Arch (AE) of 
the Primitive cut off by the ſame Circle ; and that 
the Arch of a Circle whoſe Plane is perpendicular 
to the Primitive (computed from the Center of the 


Repreſentation of that Circle) is projected into its Sine, 
becauſe 
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becauſe when the Ellipſis AomB degenerates to the 
Right Line AB, u coincides with C and p with F, 
and it is evident that CF is the Sine of ED, or 
its Equa! py. Whence it appears, that the Diſtance 
of any Point, in the Projection, from the Center of 
the Primitive, is equal to the Sine of the real Diſtance 
of that Point, from the Pole of the Primitive. 


CoRoLLARyY IV. 


The Repreſentation of any Circle, parallel to the 
Primitive, is equal to the Circle jitſelf and concen- 
tric with the Primitive ; and the Repreſentation of 
Its Pole, will be in the Center of the Primitive, by 


Def. 4. 
CorolLary V. 


The Area of the Repreſentation of a Circle (or 
any other Plane) will be to the Area of the Circle 
(or Plane) itſelf, as the Coſine of the Angle which 
the given Plane makes with the Plane of Projection, 
is to Radius; for, Fo being every where in Pro- 
portion to Fp (FE) as Cm to C (CD), it is plain 
that the Sum of all the Fo's (or the Area AomB) 
will be to the Sum of all the FE's (or the Area 


ADB) in the ſame Ratio. | 


PzoBLEM I. 
To deſcribe the Repreſentation of a Parallel Circle. 


Let EH be a Diameter of 
the Primitive AHBE, and 
(by Help of the Line of Chords ) 
make the Arch ED equal to E 
the Diſtance of the given Pa- 
rallel trom its Pole (being That 
of the Primitive) draw DG 
parallel to EH ; then a Circle 
deſcribed from the Center C, to touch DG, will 
be the Repreſentation required (by Cor. 4.) 

| Otherwiſe, 


| (he 
' 
! 
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Otherwiſe, 

With the Radius CI, equal to the Sine of the 

Diſtance of tne propoſed Parallel from the Pole of 

the Primitive, let a Circle be deſcribed, which will 
be the required Repreſentation (by Cor. 3.). 


PRoBLEM II. 
To deſcribe the Repreſentation of 'a Perpendicular 


Circle. 


Let ADBG be the Primitive, 
and A the Pole of the given Circle; 
take AD and AG each equal to 
the Diſtance of the propoſed Cir- 
cle from its Pole, and draw the 
Right Line DG which-will be the 
Repreſentation required (9 Cor. 2.) 


Otherwiſe, / — 72 7 . Heuue. 


1 the Diameter AB, ſet of, CF equal to the 


Diſtance of rhe propoſed Circle from the Pole of 
the Primitive, and thro* F, perpendicular to AB, 

draw the Right Line DG for the required Repre- 
ſentation (Cor. 2 and 3.) 


PROBLEM III. 
To deſcribe the Repreſentation of an Oblique Circle. 


ED  Cast 1. Let the Circle 
| propoſed be a Great one 
interſecting the Primitive 
ADBK in the Diameter 

A B, perpendicular to 
B which * the Diameter 
DK, and from the Points 

F, . Sc. in AB, taken 

at Pleaſure, draw the Pers 
pendiculars FG, fg, Ge. 

In 
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In KD take CE (CI) to CD as the Coſine of the 
Angle of Inclination to Radius; and take FH 
(FM): FG: fh (fm): fg: : CE: CD; then a 
Curve deſcribed thro? all the Points A, h, H, E, 
B, I, M, m, Sc. will be the Repreſentation re- 
quired (by the Prop.) which (being an Ellipſis, 
whoſe Tranſverſe is AB and Conjugate ICE) may 
be otherwiſe deſcribed by the Conic Sections. 

Note, The Diameter of the Primitive DK, per- 
pendicular to the Interſection of the Oblique Circle 
with the Primitive, is called the Line of Meaſures 
both in This and the Stereographick Projection. 

Casz 2. Let the given K 
Circle be a Leſſer one, and 
let AKBL be the Primi- 
tive; in the Diameter AB, 
from the Center C, ſet off A 
(by Cor. 3.) CD and CE 
equal to the Sines of the 
Circle*s neareſt and greateſt 
Diſtance from the Pole of 
the Primitive, reſpectively; 
biſect ED in F, and perpendicular to AB draw 
_ GFH, in which, from F, ſet off FG and FH each 
equal to the Sine of the Diſtance of the propoſed 
Circle from its Pole, then the Ellipſis EH DG de- 
ſcribed to the Tranſverſe HG and the Conjugate 
DE, will be the Repreſentation required (by Cor. 1.) 


ProBLEM IV. 


To determine the Repreſentation of the Poles of any 


Circle. 


From the Center of the Primitive, ſet off (in the 
Line of Meaſures) the Sine of the Diſtanee of the 
Pole of the given Circle from that of the Primitive. 


PROBLEM 


Of the Orthographick Projection. 


PROBLEM V. 


To determine the Number of Degrees, Minutes, &c, 
contained, in any Part of the Repreſentation of a 
given Circle. | | 


CAsE 1, Let the given 

Circle be a Parallel, whoſe 

Repreſentation is adb, and 

let 4b be the Part to be 

B meaſured : Thro' þ and d, 

from the Center of the - 

Primitive, let the two Ra- 

di CB and CD be drawn, 

then the Arch DB intercepted between them (mea- 

ſured by Help of the Line of Chords) will 

ſhew the Number of Degrees, Minutes, Ce. 

required. 

| E Cas E 2. Let the given 

Circle be a Perpendicular 

K\ one, whoſe Repreſentation 

is the Right Line EF, 

D cutting the Diameter DQ, 

of the Primitive, which 1s 

perpendicular to it in G, 

and let KG be the Part to 

| F be meaſured; from the 

Center C, of the Primitive, draw CE, and parallel 

to QD draw KM, meeting CE in M, then CM 

(applied to the Line of Sines) will exhibit the Num- 

ber of Degrees, Minutes, Sc. required. For, 

ſince GK is the Sine of the Number of Degrees, 

Se. ſought, to the Radius EG, it is evident that 

CM will be the Sine of the ſame Number of De- 
grees, Cc. to the Radius CE. | 

Cask 3.. Let the given Circle be an Oblique one, 

whoſe Repreſentation is EKGFH ; and let the 


Arch GK intercepted between the Line of Mea- 
; ſures 


E MN be deſcribed, and 
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fares AB and the Point 

K, be that which is to 
be meaſured ; from O, 
the Center of the Ellip- 
ſis, thro? the — — 
E of the Tranſverſe 
Axis EF, let the Circle 


thro' K parallel to AB let the Right. line LK M be 
drawn, meeting the Circle in M, then the Angle 
NOM will expreſs the required Number of De- 
grees, Minutes, &c. in the given Part. 

From the Converſe of this laſt Problem, an Arch 
of a given Circle may be found to contain any 
propoſed Number of Degrees, Minutes, Se. 
alſo, from hence, the Repreſentation of a Circle, 
making a given Angle at a given Point with any 
Circle already projected, may be deſcribed. 


The Aoplication of the Orthographick Projection 
to the Projection of the Circles of the C:leſtial 


DeriniTIONS, 


1. The Celeſtial Sphere is that in whoſe Surface 
the Sun, Moon, and Stars would, to the Eye of 
an Obſerver at the Earth's Center, appear to be 
placed, ; 

If the Heavens be viewed from the Surface of 
the Earth, inſtead of the Center, the Appearance 
will not be ſenſibly different : For the Earth, com- 
pared with the Celeſtial Sphere, may be eſteemed 
as a Point, 

2. The Axis of this Sphere is an imaginary Line, 
round which the Heavenly Bodies appear to revolve, 

3. The Points, in which the Axis interſects the 
Surface of the Sphere, are called the Poles of the 

C „ Worlds 


10 Of the Orthographick Projection. 


World; one of them the North Pole, and the 
other the South Pole. 

4. That Great Circle of the Celeſtial Sphere, 
which is equidiſtant from the two Poles of the 
World, is called the Equinoctial Circle. 

5. Any Great Circle, paſſing thro' the Poles of 
the World, is called a Meridian, or an Hour 
Circle. | 
6. That Point in the Sphere, directly above the 
Head of a Spectator at any Place on the Surface of 
the Earth, is called the Zenith of that Place; 
and that Point, which is under his Feet, the 
Nadir. 5 

7. That Great Circle, whoſe Poles are the 
Zenith and Nadir (in which the Surface of the Earth 
ſeems to interſect the Heavens) is called the Ho- 
rizon. 

8. Any Great Circle, paſſing thro' the Zenith, 
or Nadir, perpendicular to the Horizon, is called 
an Azimuth Circle. 

9. That Great Circle, which paſſes thro' the 
Poles of the World, and the Zenith of any Place, 
is ſaid to be the Meridian of that Place; in which 
the Sun appears at Noon every Day thoughout the 
whole Year, : 

10. That Great Circle, which paſfes thro* the 
Zenith and Nadir perpendicular to the Meridian, is 
called the Prime Vertical. 

11. That Circle, wherein the Sun appears to 
perform his Annual Revolution, is called the Eclip- 
tic ; which cuts the Equinoctial Circle in an Angle 
of 239 29. | 

12. Thoſe Points, in which the Equinoctial and 
Ecliptic interſect each other, are called the Equi- 
noctial Points; being the Points in which the Sun 
appears when the Days and Nights are of equal 
Length. 


13. 
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13. Thoſe two Points in the Ecliptic, which are 
equidiſtant from the Equinoctial Points, are called 
the Solſtitial Points. 

14. That Meridian, which paſſes thro* the Sol- 
ſtitial Points of the Ecliptic, is called the Solſtitial 
Colure. 4 

15. That Great Circle, which paſſes thro* the 
Equinoctial Points, and the Poles of the Ecliptic, 
is called the Equinoctial Colure “. | 

16. Thoſe Great Circles, which paſs thro? the 
Poles of the Ecliptic, are called Circles of Lon- 
gitude. 

17. Thoſe Leſſer Circles, whoſe Planes are pa- 
rallel to the Plane of the Equinoctial, are called 
Parallels of Latitude or Declination; according as 
they belong to the Earth or Heavens. 

18. Thoſe Leſſer Circles, whoſe Planes are pa- 
rallel to the Plane of the Horizon, are called Paral- 
lels of Altitude. 

19. Thoſe two Leſſer Circles, which are parallel 
to, and each 230 29“ diſtant from the Equinoctial, 
are called Tropics (which limit the Sun's Progreſs 
to the North and South): That on the North 
Side the Tropic of Cancer, the other the Tropic of 
Capricorn. 

20. Thoſe two Leſſer Circles, which are 23% 
29/ diſtant from the Poles, are called Polar Circles ; 
that next the North Pole the Arctic Circle, the 
5 other the Antarctic Circle. 
= CT C 2 21. 
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* The Ancients, and moſt of the Moderns, call. that Circle the 
EquixocTiIal CoLuRE which poſſes thro! the Poles of the 
World, and the E quinotial Points: But, as we do not perceive 
this Circle has any Uſe, in Geoeraphy or Aftronomy, either in 
pointing out the Situation of Places, or the Pofition of the Stars, 
ave bawe ( conformable to ſome late Authors ) choſe to call that 
Circle the EquinocTIAaL CoLuRsB, which is the firſt Circle of 
Longitude ; from whence the Places of the Celeflial Bodies are com- 
Pated: The Propriety whereof we leave to the Fudgment of the 


Critics, 
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21. That Arch of an Azimuth Circle, which is 
included between the Horizon and the Center of 
the Sun or Star, Ec. is ſaid to be the Altitude of 
the Sun, or Star, Sc. | 

22. That Arch of the Horizon, intercepted be- 
tween the Place of the Sun riſing, and the Eaſt. 
Point of the Horizon, or between the Place of the 
Sun's Setting, and the Welt Point of the Horizon, 
1s called the Sun's Amplitude. 

23. That Arch of the Horizon (or the Angle 
at the Zenith) included between the Meridian and 
the Azimuth Circle wherein the Sun appears, is 
called the Sun's Azimuth, 

24. The Arch of the Equinoctial, intercepted 
between the Vernal Equinoctial Point, and the 
Meridian that the Sun or Star, Sc. appears in, is 
called the Right Aſcenſion of the Sun or Star, 
Se. | 
25. The Arch of the Equinoctial, intercepted 
between the Vernal Equinoctial Point, and that 
Point of the Equinoctial which riſes with the Sun 
or Star, Sc. is called the Oblique Aſcenſion of the 
Sun or Star, &c. 

26. The Aſcenſional Difference is the Dif- 
ference between the Right and Oblique Aſcen- 
ſions, 

27. That Arch of the Ecliptic, intercepted be- 
tween the Vernal Equinoctial Point, and the Circle of 
Longitude in which the Sun or Star, Fc. appears, 
is ſaid to be the Longitude of the Sun or Star, 
Sc. 

28. The Arch of the Meridian, intercepted be- 
tween the Sun, or a Star, and the Equincctial, is 
called the Declination of the Sun or Star. 

29. That Arch of a Circle of Longitude, inter- 
cepted between a Star and the Ecliptic, is ſaid to 
be the Latitude of the Star, 

| I} 30. 
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30. The Arch of the Meridian, intercepted be- 
tween the Zenith of any Place and the Equinoctial, 
is called the Latitude of that Place. 

31. That Arch of the Equinoctial (or the Angle 
at the Pole) included between the Meridians of any 
two Places on the Surface of the Earth, is ſaid to 
be the Difference of Longitudes of thoſe two 
Places. 

32. The Arch of the Equinoctial (or the Angle 
at the Pole) included between the Meridian of the 
Place, and that Meridian where the Sun appears, is 
called the Hour Angle. 


PzxoBLEM I. 

To deſeribe the Repreſentation of the Circles, &c. of 
the Sphere on the Plane of the- Meridian for the 
Latitude of 519%. 32“. North, os May 20, tws 
Hours before Noon. 


With the Chord of 60 Degrees, deſcribe the 
Circle HZON for the Primitive; draw the Di- 
ameters 
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ameters HO,ZN perpendicular to each other, the 
firſt to repreſent the Horizon, and the other the 
Prime Vertical, both which are Right Lines (by 
'Cor. 2 of the Prop.) Make OP equal to the 
given Latitude, and draw the Diameter PS to re- 
(preſent the Hour Line of Six, perpendicular to 
which draw the Diameter EQ to repreſent the 
Equator, Take ET, ER, Qt, Qr, Pa, Pb, Sc 
and Sd each equal to 239. 29, and draw the Right 
Lines TWz, RVr, for the two Tropics, and ab, 
cd for the two Polar Circles. From A ſet off AB 
equal to the Sine of the given Hour from Six, and 
upon the Tranſverſe PS let the Ellipſis PBS be 
deſcribed, Moreover, if from the Sun's Right 
Aſcenſion the Hour from Noon be deducted, the 
Remainder will be the Right Aſcenſion of the cul- 
minating Point (or that Point E of the Equator 
which is in the Meridian) from which the Declina» 
tion EL of the correſponding Point of the Ecliptic 
is likewiſe given, and alſo the Angle PLM which 
the Ecliptic, at that Point, makes with the Meri- 
dian ; from whence the Repreſentation L 69 N 
of the Ecliptic may be deſcribed (by the Prop.) 
whoſe Interſection © with the Hour Circle PBS 
will be the Repreſentation of the Sun's Place at the 
Time propoſed : And, if upon the Tranſverſe ZN, 
thro* O, the Ellipſis ZCN be deſcribed, it will re- 
preſent the Azimuth Circle in which the Sun is, and 
CO will repreſent his Altitude, at the ſaid Time. 


* PROBLEM II. 


To deſcribe the Repreſentation of the Circles, &c. 
of the Terreſtrial Sphere on the Plane, to which 
the Sun is vertical at any given Time. 


Let MANE be the Primitive or Plane of Pro- 
jection, MON the Repreſentation of the Meridian, 
which 


+ . & Od 


1 ER... 


— 7 
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TJ which(paſſiogthro' ? ., 


O the Repreſenta- 
tion of the Place 
of the Sun in the 
Center of the Pri- 
mitive) muſt be a 
Diameter; make 
the Angle NOB 
or MO A equal to 
the Angle which 
the Ecliptic makes 
with the Meridian 
paſſing thro* the 
given Place of the 
Sun, and draw the 
Diameter BOA tor the Repreſentation. of the Eclip- 
tic. From the Line of Sines ſet off OD equal 
to the Sun's Declination, and on the Diameter CE. 
perpendicular to MN, let the Ellipſis CDE be de- 
cribed for the Repreſentation of the Equator, 
Moreover, ſet off OP equal to the Coſine of the 
Sun's Declination, and P will be the Repreſenta- 
tioh of the Pole, | | 
This Projection is of great Uſe in the Geometri- 
cal Conſtruction of Solar Eclipſes : Wherein the 
moſt material Point being to find the Repreſenta- 
tion of ſome particular Place upon the Surface of 
the Earth; it may alſo be proper here to ſhew how 
the Repreſentation of any propoſed Place may be 
determined. In order to which, from the Line of 
Sines ſet off OK and OV equal to the neareſt and 
greateſt Diſtances of the Parallel of Latitude of the 
propoſed Place from the Point where the Sun is 
vertical; biſect KV with the Perpendicular IH in 
which take GI and GH each equal to the Sine of 
the Parallel's Diſtance from the Pole, with which as 
a Radius let the Quadrant HL be deſcribed inter- 
ſecting MIN in L, and let the Arch LS, or the 
| Angle 
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Angle LPS, be taken equal to the Difference of # 


Longitude between the Place propoſed, and Fhat 


where the Sun is vertical. Draw SQ parallel to 


N 
* 
Y 
LN 


1 
= 
þ 


% 
7 k 
KK » 
i 
* 


3 


cutting 8 Q in R, which will be the Repreſentation | 


of the Place required, 


For, by Reaſon of the Parallel's LKG and RO, 
it will be LG: KG:: SQ: RQ; therefore an 


Ellipſis, deſcribed upon the Diameters IH and 
KV (which is the Repreſentation of the propoſed 
Parallel by Caſe 2. Prob. 3.) will paſs throe'R 
and fit is evident that KR is = LS = the given 
Difference of Longitude. 


I L 
SCHOLIUM. 


This Kind of Projection (as all Oblique Circtes 


are repreſented by Ellipſes, which are difficult ro 
deſcribe) has been but lightly treated of by moſt 
Authors on the Subject; yet it's Uſe in the Con- 
ſtruction of Spherical Problems (the chief Purpoſe 
and End of all Projections) is not inferior to that 
of the Stereographick Projection, but has the Ad- 
vantage of it in almoſt all Reſpects: Since, by a 
proper Application of the foregoing Propoſitions, 
every Thing may be performed by the Means of 
Right-Lines, as will abundantly appear from the 
following Example: Wherein the Sun's Amplitude, 
the Time of his Riſing and Setting, and alſo bis 
Azimuth and Altitude on the Day, and at the Hour 
of the Day, ſpecified in the firſt Problem, are ſeverally 
required. 

Having deſcribed, upon the Plane of the Meri- 
dian HZON, the Repreſentation HO of the Ho- 
rizon, ZN that of the Prime Vertical, PS that of 
.the Hour Line of Six, and EQ that of the Equator, 
as in the former of the preceding Problems; ſet off AF 

ual to the Sine of the Sun's Declination, and parallel 


to EQ. draw Dd for the Repreſentation of the Sun's * 


Parallel 


f 

* 4 
- 
_ * 


7 wr 

1 
K 4 

* 

3 
Tm 'f 


. 


n 
d 
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Parallel of De- 2 
* 85 — — 
2 of the Prop.) 
ob HO in 12 
B, then AB up- 
on the Line of 
Sines will give k 
the required 
Amplitude. And 
if A, a be joined 
andBKbe drawn, 
perpe | ndicular.to- | 3 
Dd, meeting Ad N 
in B, then aA n 
upon tlie Sines will give the Hour of the Sun's Ri- 
ling or Setting before or after Six. Moreover, for 
the Azimuth- and Altitude 2 Hours before Noon, 


l 
2 


join A, D in which take AL equal to the Sine of 


(60 “.) the Hour Angle from Six, and upon Dd 
let fall the Perpendicular LO, whoſe Interſection 
with Dd will be tlie true Repreſentation of the Place 
of the Sun in the Projection: And therefore OM. 
perpendicular tö HO, on the Line of Sines will 
give the Sun's Altitude at the propoſed Time. 
Furthermore, if the Repreſentation GOg of the 
Parallel of Altitude be drawn; and alſo AG inter · 


ſecting M ig 2252 Al on the Line of Sines 
will KA 2 zimvch at the ſame Time. 


.. Beſides the Adv the Orchographick Pro- 


jection has above the Stereographick, in the Geo- 
metrical Conſtruction of Spherical Problems, there 
are ſeveral uſeful Theorems which may be derived 
from the Former, that by the Latter are altogether 
impracticable: Whereof I ſhall put down two or 
three of the moſt conſiderable. 


D Tuse⸗ 
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| THEOREM I. : 
The Retlangle of the Sines of any two Sides of a Sphe- 
rical Triangle, drawn into the Verſed Sine of the 
Angle they include, being added to the Verſed Sine 
of the Difference of the ſaid Sides, will be equal 
to the Verſed Sine of the third Side. | 
| For let HZON 
a 2 2 Pp be a Projection of 
E the Sphere on the 
| Plane of a great 
Circle, whereot ZP 
| is a Part; and let 
H o pas and EAQ be 
M two Diameters, the 
former paſſing ey. 
the ular Point 
| Q P _ the other 
| pendicular there- 
| N * | 5 
and HAO be two other Diameters whereof the 
former paſſes through the Angular Point Z and 
is perpendicular to the latter. Le DF be drawn 
through the other Angular Point © parallel to EQ. 
and let the Perpendiculars PG, PS, DB, DT, VOM, 
IL and OK be. drawn; then AG (PS) will be 
the Sine and PG the Coſine of ZP, DI the Sine 
and Al the Coſine of P© or PD, AB (DT) the 
Sine and DB (AT) the Coſine of DZ, EW the 
Verſed Sine and AW the Coſine of the Angle P, 
VR the Sine and AR the Cofine of Z©, and 
ZT the Verſed Sine of DZ. Then, by ſimilar 
Triangles, AE (AP): AG: : DO: DM; and by 
the Property of the Ellipſis AE: DI:: EW: 
DO; whence by compounding the two Propor- 
tions AE“: AG X DI:: EW: DM TR; 


—AGX DIXEW ce AGX DI x Ex 
5 A? AE. 


2 
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+ TZ=RZ, which, when AE is equal to Unity, 
becomes AG X DI Xx EW + TZ. VV. V. D. 


' Trxzorem II. 


From the Verſed Sine of the Side oppoſite the re- 
quired Angle, take the Verſed Sine of the Dif- 

ference of the other two Sides, divide the Re- 
mainder by the Rectangle of the Sines of thoſe 
two Sides, and the Quotient will be the Verſed 

Sine of the Angle ſought. | 


For, by the laſt AE W TER. 
2 
therefore JI EW. V. V. D. 


TR IOREM III. 


The Rectangle of ibe Sines of any two Sides of a 
Spherical Triangle, drawn into the Caſine of the 
Angle they include, being added to the Rectangle 
of their Caſines, will be equal to the Caſine of the 

 #bird Side. 


For AE: AW:: DI: OI (by the Property of 
Ellipſis) alſo by ſimilar Triangles AE: PG : : AI 
: AL and AE: AG:: OI: OK RL, therefore 

. AlX PG , DI Xx AW 
2 — 3 
AR n 7 AE * 
=p which, by ſuppoſing AE equal to Unity, be- 
comes AI x PG+DI x AW X AG. V. V. D. 


TREOREM IV. 


The Rectangle of the Sines of any two Sides of a 
Spherical Triangle, drawn into the Verſed Sine 
of the Angle they include, being taken from the 
Fo: D 2 Cone 
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Caine of the Difference of the ſaid Sidet, toil 
.6t equal 4% the. Coin of the third 44. ; 


For AE: EW:1Dl ;D@O=ETXD! , and AE 


AG: ; Do: bn. e, dere 


fore, A E being equal to Unit DB = AG 
* EW X Dl. N. i Bi * 

From the different . of AR, in the two 
laſt Theorems, we may derive two Ex prelſions, 


_AR+PGX AI _DB—AR* 
Amn Exe: 
which, put in Words, gives the two following 
Theorems for determining an Angle when all the 
Sides are given. A 


THEOREM . 


From the Coſine e * Side 755 the required 
Angle, take the a bf of the Co/ines of the Sides 
including it; divide the Remainder þy the R. 
angle of the Sines of thoſe Sides, and the Wo: 


tient * wil! be 150 Cofine of the required „ 


Turo VI. 


From the Cone of the Difference af the Sides in- 
cluding the required Angle, take the Cofene of 
the Side oppoſite ; divide the Remainder by 1he 

' Rettangle of the Sines-of the including Sides, the 


Quotient will be the Verſed Sine of the required 
Angie. 
| The Uſe of thele laft "Theorems will eaſily ap- 


pear to thoſe, who have been much converſant in 
the Application of Algebra to the Refoſution of 


the more diffitule Caſes of Spherical Triangles. = 


OF THE 


STgREOGRAPHICK PROJECTION. 


LIAIA I. 
ax Obi Cone, having à circular Baſe BHE 
* by a Plane Qu Pr fo that the Angle APA 
E equal % ABC, where the Triangle ABC 
is a 42 bee gion of the Cone by a Plane perpendicular 
to the Baſe through the Diameter BC; 1 ſay the 
ane r til} be a Circle. 


0 R ler the Right Line 
ED be perpendicular 
ac cutting eh p in D, and 
ON the Pee A of the 
Cone let AE and AD be 


BC, ang 

join 7, 1: Then, by Reaſon of the mier Triangles 
ABD, ALn; ADC, AxM, and LQ, PaM, it will 
be as CD: Ma :: (AD: As ::) DE: 7%, and as BD: 

Ln::(AD: A#::) DE: ru, therefore BDXCD : LaX 
M:: BE,: . But by the Property of the Circle 
DEF = BD x CD, therefore fu = La X My. 
Moreover, from the 1 Triangles LzQ, PM, 


it will be Ls: Q#: : therefore Ly N 


Mu = Qs x Pu = rs", mich is a known Proper- 


LtMMa 


14 


oY | 


- jected * FGE, inclined to the 
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LIMA II. 

If. an eg of Pyramid ABCD, whoſe Baſe is the 
Tſoſceles Triangle ABC, whereof the Extremities 
B, C of the equal Sides AB, AC are equally 
remote from the Vertex D, be cut by a Plane 
EFG, ſo that its Inter ſecnion FE with the Plane 


BCD be parallel. to BC, and its Inclination to 
the Line AD be equal. to the Inclination of the 


0a Baſe to the ſaid Line; I Jay _ Tl en EF 
will be _ to BAC. | 


<D Let the Plane FHE be 
parallel to the Baſe CAB, 
then it is too plain to need 
a Demonſtration here, 
that the Triangles FHE 
and CAR are ſimilar as 
E well as DFE and DCB: 
Whence, DF and DE 
being equal, the Angle 
FDG = the Angle EDG, 
and DG common, it is 
B plain that GF will be 


equal to GE. Now, if 12 and Gn, be drawn to 


meet in the Middle of FE, it will appear that 
the Angle DHz will expreſs the Inclination of 
the Plane F HE to the Line AD, and HG that 
of the other Plane FGE ; therefore, theſe Angles 
being equal, H 


will be equal to G and there- 
fore the Iſoſceles Triangles EHF and EGF hav- 


ing the ſame Baſe and equal Altitudes are equal 
in all Reſpects, and ſo the Angle EGF = EHF 
= —_— VN E. D | | 


ConoLLary I. 
Hence, if a right-lined Angle BAC be E 


me 


oy 


: . 7 At T8 Th. 


of the Circle, whoſe Dia- 
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DA paſſing through the Eye D and the Angular 
Point A, in an Angle equal to the Inclination of 
the Plane of the given Angle, but contrariwiſe 

ſited, then the Angle in the Repreſentation will 
be equal to the Angle given, gy 


ProeosITION J. 


Every Circle, whoſe Plane does not paſs through 
the Eye, has a Circle for its 1 


Let E be the Place of 
the Eye, AB the Plane 
of Projection perpendicu- 
lar to EO, and infinitely 
extended every Way, and 
let CD be the Diameter 
of the Circle to be pro- 
jected, and GF its Repre- 
ſentation; alſo, ſuppoſe 
Rays from every Point 


meter is CD, and whoſe 
Plane is perpendicular to 
that of the Circle ECD, 
to come to the Eye at E: 
Then, it is manifeſt they 
will form an Oblique Cone, the Diameter of whoſe 
Baſe is CD; but GF (AB) the Plane of Projec- 
tion makes the Angle G equal to the Angle D, 
and conſequently the Angle F equal to the Angle 
O: Becauſe, if EK be ſuppoſed parallel ro AB, 
the Angle KEG or its Equal FGE will be equal 
to D (by Eu. 3.32 ;) therefore the Repreſentation 
of the Circle whoſe Diameter is CD will alſo be 
a Circle (by Lemma 1.) 9, E. D. | 


Cas 


„ban 


Beeauſe O G is the Repreſentatiori of the Arch 
CH and equal to the Tangent of OEG, or half thut 
Arch, it follows, that an Arch of a Great mn 
whoſe Plane ECD paſſes A the Eye, will 
be projected into the Tangent of half that Arch; 
and conſequently, that the Repreſentation of oy 
Point in a Sphere will be found by ſetting o 
from the Center of the Primitive, the Tangent of 
half the real Diſtance of that Point from the Pole 
of the Primitive. 


Pxorosrrtom II. 
The Angle which any two Circles, or their Tangents, 


mate in the Repreſemation is equal to the _ 
which * make in the Sphere." 


For let E be 
the Eye, AB the 
Plane of Projec- 
2 and C the 


gular Point 

A Gm where he Periph: 
ties of the two 
Circles interſect 
each other z and 
ſuppoſe GH to be 
a Plane touching 
the Sphere in the 
Point C, then the Tang gents of the Circles at the 
Angular Point will lie i in that Plane: But the 
Plane of Projection AB makes the ſame Angle 
EDO with, the Right Line CE, paſſing through 
the Angular Point, as the Plane GH doth ; for; 
if OC be ſuppoſed drawn, the Angles E and OCE 
will be equal, and conſequently their Complement 
EDO and ECG are alſo equal ; from — an 
on 


us w«* << as JJ £© © MA 6 


r wy, n- 
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from Lemma 2, the Truth of the Propoſition is 
manifeſt. 


Corottary I. 


Since the Angle made by any two Circles, at 
the Point of Interſection, is equal to the Angie 
made by their Radii, drawn to the lame Point; 
it follows that the Angle made by tur Radu, 
drawn to the Interſection of the Repreſentations 
of two Circles, will be equal to the real Angle 
made by the Circles on the Sphere. 


Coroitany II. 
the Repreſenta- 
Inclination of 8 


Hence the B 
tion of a Great 
the Plane of the ſaid Circle to the Plane of the 


Diſtance of (A) | 
the Center of N 
Circle, from (F) E N N 
the Center of | 
the Primitive, 
is equal to the 
Tangent of the X 

C 
Primitive; and the Radius (AB) of the Repreſen- 
tation is equal to the Secant of that Inclination. 


Conottary III. 


Moreover, it follows that the Center I of the 
Repreſentation of any other Great Circle paſſing 
through D will be in che Right Libe Al, drawn 
from A, the Center of the former, perpendicular to 
the Diameter EG. For, ſince all Great Circles cut 
each other in oppoſite Points of the Sphere, it 
is Fin, that. the . Repreſentation DL, 
will paſs through E ws Projection of the Point 

op- 
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polite to D 3 and therefore its Center, being 
equally diſtant from H and D, muſt be in the 
Perpendicular AI. Hence, it appears that the 
Radius of the Circle DLH will be to That of 
CDB as the Secant of the Inclination of the two 
Circles to Radius, 


CoRoLaRY IV. 


AA It alſo appears that the 
| Diſtance of (A) theCenter 
of the Repreſentation of 
any Leſſer Circle, whoſe 
Plane is parallel to That of 
a Perpendicular Great Cir- 
C cle, from (F) the Center 
of the Primitive,. is equal 
to the Secant of the real 
Diſtance between the ſaid 
_ Circle andits Pole, or to 
it Co-Secant of its Diſtance from the Pole of 
the Primitive; dnd the Radius (AB) of the Re- 
preſentation is equal to the Tangent of the real 
Diſtance of the Circle from its Pole, or to the 
Cotangent of its Diſtance from the Pole of the 
Primmive. | 


ProBLeM I, 
To diſcribe the Repreſentation of any Leſer Circle 
of the Sphere, which is parallel to a given Great 
Circle. 


Car 1. Let the Grtat Cirele 
given be the Primitive; from 
= Centet O, with an Interval 

E equal to the Diftance of 
cd propoſed Parallel from its 
„ Pole, deſcribe the Circle EFG 
for the Repreſentation required 
* Cor. to — * 


CaAsE 
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Otberwiſe, 


Set off OH equal to the Co- ſecant of the Parallels 
Diſtance from the Great Circle, and take HG equal 
to the Cotangent of the ſame Diſtance, by Prop. 2. 
Cor. 4. then proceed as above. 


Otherwiſe, * 


Make CE equal to the Diſtance of the Parallel 
from the great Circle, draw OE, and EH per- 
ndicular thereto with which, as Radius, deſcribe 
EF as before; which (by Cor. 4. Prop. 2.) will be 


= — Fr 


N 


E 2 | that 
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that Diſtance add the Diſtance/of the given Circle 
from the Pole of the Primjtiye, and the Sum will 
be the Diſtance of the Pajallel from the Pole of 
the Primitive; therefore, 
Tangents, ſet off OG equa 
thro* the Points F, G, 

which will be the Rep e tion of the required 
Parallel, by Prop. 1. 


Otherwi ſe, 


Having found. (OG) the neareſt Diſtance of 
the Parallel from the Center of the Primitive, 
ſubſtract it from twice the Diſtance of the Pa- 
rallel from its Pole, and from the Line of Semi- 
Tangents ſet off Ol equal to the Remainder ; 
then upon Gl, as a Diameter, deſcribe the Circle 
GFIH, as before, which will be the Repreſentation 
required, by Cor. Prop. I. 


PROBLEM II. 
To determine the Repreſentation of the Pole of any 


Circle. 


From the Center of the Piiiniiye; fer off (in 
the Line of Meaſures) the Semi-Tangent of the 
Diſtance of the-Pole of the given Circle from Thar 
of the Primitive, 


Polz III. 


To deſcribe the Repreſentation of a Great Circle 
through a-given Point, ſo as to make a given 
Angle with the Repreſentation of a Perpendicular 
Circle paſſing through the ſame Point. 


* 4 1 


Casx 


. 


„%% % %ũé(:w Ä ͥ ůũ̈n é ꝶm è ÄẽkM . Sa_ 


Of the Stereographick Projection. 29 
Cask 1. Let BC be the Repre- 
ſentation of the propoſed. Circle, 
and let the given Point (p) be 
in the Center of the Primitive; 
from the Line of Chords ſet off 
BQ equal to the given Angle and 
draw QpR, then will be 
the Angle ſought by Prop. 2. 
LR. TR een 

Casz 2. Let the 
Point (p) be in tbe 
Periphery of the 
Primitive, and let 
BC be the Repre- 
ſentation of the gi- 
ven Circle, to which 
AD is perpendicu- 
ticular; make the 
Angle OBS equal 
to the Complement of the given Angle, and upon 
S. with the Radius BS, deſcribe the Circle BOC, 
which will be the required Repreſentation, by Cor. 
1. Prop. 2. | 


* Otberwiſe, 

From the Line of Secants, ſet off pS (equal 
to the Complement of the given Angle and meet- 
ing AD produced in S) which will be the Ra- 
dius of the Repreſentation ſought, by Cor. 2. 
Prop. 2. B | 

Cas 3. Let the Point Q 
(p) between the Peri- 
phery of the Primitive 
and its Center, at agiven 
Diſtance 'in the Repre- 
ſentation BC of the given 
Circle; from the Cen- 
ter, in BC, ſet off O8 


equal to the Cotangent of 


i 30 FE — Projeftton. 
Op, 9 make . ST. perpengiculgr-ta BC and th 
T qual o 4 r — of the. — 
e ee to 
the 99 uir- 
3 , , vy For 1. Wl $i cf, Prop: . 25 | * 


5 


| Conougur. b 


» 1 — 
— 1 Ps 


5 


Hence, the Repreſentation of ay Oblique Greg 
Circle may be drawn, through a giyen-Pgint, to 
make a given Apgle with the. Repreſentation of 
another Obli Circle paſſing thraugh the 
ſame Point: or let R be the Repreſentation 
of the giyen en Oye: cle, whoſe Radius Tp 
I drawn from the given Point p; make .TpE | 
equal to the given Angle and with Ep, as Radius, 
deſcribe the Circle Fp(Z which will be the Repre- 
ſentation n If Cor. 1. and 3. Frop, t TP 


6:07 | hep % Prone Lv. 


4 aut 4 given 400 from the ene „ 
am Great Circle 


oy * Ca; . ven | 
" . e the bn he gra ve ; ] | 
than, lem the. Line of 
20 Chords, ſet off AE equal 0 
the propoſed Arch. 1 

Cask 2. Let the Circtf 
propoſed be a Perꝑe Nee 
ng: Circle, whole Repfe entation 
is BD; 75 the Diameter AC Perpendicular to 
BD and off AE as before; then draw EC 
cutting BO. in 4 ang QF. will be the Arch 


— * 1 


Sl 
4 '%- 4. 2 


N. 


oui. 
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7 4. 1:14) Othetwiſ; | 9 

In OB, ſet off, from the Line of Semi: Tangents, 
OF equal to the given Arc, by Cor. Prop: f. 

Cas 3. Let the Circle . 
propoſed be an Oblique 
Great Circle, whoſe Re- 
eſentation is BID; let 
AC be the Repreſentation 
of another Great Circle, & 
wlioſe Plane is perpendi- 
cular to the Primitive and 
to the given: Circle, then 
at a Diſtance from AC, 
which is equal to the Are 
to be cut off, deſcribe 
the Parallel EF (by Caſe NES 
2. Prob. 1.) cutting BID in G; then; it is mani- 
feſt that, IG will be the Arc required. 

_ Otherwiſe, 

Find (P) the Repreſentatisn of the Pole of the 
given Circle, and ſet off AE equal - to the given 
Arc, then draw the Right Line EP cutting BID 
in G, and IG will be the Arc required. For, 
through E, parallel' to AC, let the Leffer Circle 
EF be drawn, cutting the propoſed Repreſentation 
BID in g; alſo let PN be an Arch of a Great Circle, 
paſſing thro* the Points P andg.z and, from L the 
Center of the Leſſer Circle, draw through g and E, 
the Right Lines LK and LM, the former meeting 
CA in K; then, becauſe the Arch Ig is 90 Degrees 
diſtant from its Pole P, the Angle Pgl as well as PIg 
will be a Right Angle. Therefore, ſince the Angles 
in the Projection are the ſame as in the Sphere itſelf, 
the two Circles FgN and EgF will touch each 
other in the Point g, it being manifeſt that the 
Angle BgH, which the Parallel makes with tlie 
Great Circle BID is a Right Angle. _— it 

ol- 


32 Of the Sttredgraphick Projettion. 
follows that the Center of the Great Circle PęN 
muſt fall (at M) ſomewhere in the Right Line 
Lz. Join M. P which will be parallel to LK; 
for AE, or its Equal Ig. is the Meaſure of the 
mixed lined Angle IPg, whoſe Complement is the 
Angle MPA. But AE is the Meaſure: of the 
Angle AOE, who6ſe Complement! is the Angle 
K; therefore the Angles MPA and K being equal, 
becauſe they are both Complements to AE, the 
Lines PM and LK are Parallels as was to be 
ſhewn. Whence, it alſo appears that the Angles 
PMy and ELg will likewiſe be equal: Therefore, 
if two Right Lines Eg and g F be drawn, then 
e —— Angie, - — — 3 the Iſoſceles 
Triangles are Angles at 
the Baſe MPg =y LgE are alſo equal, N e 
nnen E. D. 


| Pa: OBLEM V. 
To draw the Repreſentation of a Great Circle thro 
2 


ane ( 5 to _ 4 1 amy Angle with 
tive. 


0 90 Upon P. as a Cen- 
We 331-4 ter, with a Radius 
equal to the Secant 

A of the given Angle, 
_—_ ia deſcribe the Arc mn; 
vr * alſo, upon O, the 
1 5 Center of the Pri- 
5 mmitive, with a Ra- 

{gt ot dius equal to the 
Dune of the faid Avigle, deſeribe the Arc pg, 
cutting the former in Q then about Q, as a 
Center, through P deſcribe the Circle CPD, which 


will be the Repreſentation ſought, by Cor. 2. 
Prop. 2: 


[17 Pro- 
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2 © Prontem VI. 


To deſcribe the Repreſeutatian of 4 Great Circle 
through two given Points, A and B. 


* 


Draw AB, which bi- 
ſect with the Perpendi- 
cular HL; from (B) 
one of the Points, thro? 
(O) the Center of the 
Primitive draw BI, per- 
pendicular to which draw | 
OC meeting the Primi- 
ure in C. Join B. 
which biſeck with the R EI B 
Perpendicular EF, meeting BO in E; and, per- 
pendicular to BO, draw EG meeting HI, in G; 
then, if with the Radius G B a Circle be deſcrib- 
ed, the Thing is done, 

pn | 


DxzMoNSTRATION. 


Draw CD perpendicular to BC meeting BI in 
D, and join O, M and-O, N; then, becauſe BF 
is equal to FC and DC parallel to EF, it fol- 
lows that DE is equal to EB; whence, becauſe 
GE is perpendicular to DB, GD and GB will 
alſo. be equal; conſequently the Circle paſſes 
through the Point D. Moreover, by Reaſon of 
the ſimilar Triangles BCO and CDO, we have 
BO: OC :: OC: OD; therefore BO Xx OD (= 
OCe) OMX ON ; whence, it follows that, 
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MON muſt be a Right Line, and conſequently 
BNDM, cutting the Periphery of the Primitive in 
two equal Parts, muſt be a Great Circle; which 
Circle will alſo paſs thro* the Point A, becauſe 
HB is equal to HA, and HG is perpendicular to 
AB. . 


The ſame conſtructed otherwiſe. 


From B, thro? the Center O, draw BI as be- 
fore; take BO and find the Meaſure thereof upon 
the Line of Tangents, and make OD equal to the 
Complement thereof; then, thro* the three Points 
2 B and D, deſcribe a Circle and the Thing is 
For, ſince the Rectangle of any Tangent and 
its Complement is known to be equal to the Square 
of Radius, it is manifeſt that BOX OD OI“; 
whence, by the preceding Demonſtration, the 
Truth of this Method is alſo manifeſt, 


ProBLeM VII. 


The Repreſentation of the Pole of any Circle peing 
770. z to deſerile the Repreſentation of the Circ 
Ob}. | | : 


Let Q be tte Repreſentation. 
of the Pole, and from E the 
Place of the Eye, thro* Q: 
draw EQP meeting the Peri- 
phery of the Circle EAH in P; 
P from the Line of Chords ſet off 
PD=PC= the given Diſtance 
of the Circle from its Pole, 


draw ED and EC. interſeQting AB in F and G ; 
then FG will be the Diameter of the Circle requi- 
ved, by Prop. 1. | 


PROBLEM 
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ProaLeM VIII. 


The Repreſentation of a given Point, and alſo of the 
Pole of a Circle paſſing tbro that Point, being 
given; to deſcribe th: Repreſentation of the Circle 


rfl. 


Let D be the Repreſentation e! 
of the given Point, and B that ; 
of the Pole, thro* B and C (the 
Center of the Primitive) draw 
the Right line CBH, and thro? 
D and B (by Prob. 6) deſcribe 
the Great Circle EDBF whoſe 
Center is G; join G, D per- 
pendicular to which draw D | | 
meeting CH in A, then DA will be the Radius of 
the Repreſentation required, by Prop. 2, Cor. 1. 


and 4. 
ProBLEM IX. 
To deſcribe the Repreſentation of 4 Great Circle, 
thro* the Repreſentation of a given Point, which 
| ſhall make a given Angle with the Repreſentation 
of a given Great Circle. 


Let ANB be the Repreſenta- 
tion of the given Great Circle, 


H 
and D that of the given Point; ts 
about D, as the Repreſentation L <4 
of a Pole, let HG the Repre- AY I | 


ſentation of a Great Circle be 
deſcribed ; find E the Repre- ANT 
ſentation of the Pole of the ex 

Circle whereof ANB is the Repreſentation, at a 
Diſtance from which equal to That of the given 
Angle draw the — IFK interſecting HG in 
85 EY | F 4 


[2 
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F; about F, as the Repreſentation of a Pole, de- 
ſcribe the Repreſentation of a Great Circle, which 
will paſs thro' the Point D, and interſect ANB in 
the Point, N, forming an Angle equal to That given. 
For, ſince the Angle formed at the Interſection of 
two Great Circles on the Sphere is equal to the 
Arch included between their Poles, it is evident 
from Cor. 1. Prop. 2. that the Angle ANL will 
be equal to the given Angle. 


/ — PRroBLEIM X. 


To deſcribe the R epreſentation of a Great Circle, 
which ſhall inter ſect the Repreſentations of two 
other given Great Circles in given Angles. 


3 Let AB and CD be 
the Repreſentations of the 
given Circles, and let K and 

L the Repreſentations of 
D their Poles be found; about 
. each-of which let the Re- 
" ., preſentations of two Paral- 
** 8 be deſcribed, reſpec- 
G tively, equal to the Diſtance 

of the Angle required to be formed with the Circle 
correſponding to the reſpective Poles; then the 
Point M, where theſe two Parallels interſect each 
other, will be the Repreſentation of the Pole of the 
Circle whoſe Repreſentation is required; the De- 
monſtration whereof is evident from the ſame Con- 
ſideration as That in the preceding Problem. | 


The 
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The APPLICATION of the STEREOGRAPHICK 
PROJECTION, fo the Projettion of the Circles 
of the CELESTIAL SPHERE, | 


ExAMrLE I. 
o deſcribe the Repreſentation of the Circles, &c. of 
' the Sphere, on the Plane of the Meridian, for 


_ the Latitude of 519. 32“. North, on May 20, iwo 
Hours before Noon, | 


With the Chord of 60 Degrees deſcribe' the 
Circle HZON for the Primitive ; draw the Dia- 
meters HO, ZN perpendicular to each other, the 
firſt to repreſenr the Horizon, and the other the 
Prime Vertical; both ee ed (by 
Prop. 1.) Make OP equal to the given Lati- 
t udeg-apd draw the Diameter PS,to reprefent"the 
Hour Line of Six, perpendicular to 2 

. as e 
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the Diameter EQ to repreſent the Equator. Take 
ET, ER, Qt, Qs, Pa, Ph, Sc and Sd each equal 
to 239. 29, and (by Caſe 2 Prob. 1.) draw the 
Parallels Wet, RVYr, for the two Tropics and 
ab, cd for the two Polar Circles. From A, by 
Caſe 2. Prob. 3. ſet off AD equal to the Tangent 
of the Hour Ben Noon, upon D with the 
Interval PD let the Circle PBS be deſcribed, 
Moreaver, if to the Sun's Right Aſcenſion the 
Hour frem Six be added, and their Sum be de- 
ducted from 180 Degrees, the Semi-Tangent of 
that Remainder ſet off from A towards Q will give 
the Repreſentation = of the Place of Libra; from 


whence the Repreſentation (L 6g A M) of the 
Ecliptic may be deſcribed (by Caſe 3. Prob. 3.) 
making an Angle at 2 equal to 23*. 29% whoſe 
Interſection © with the Hour Circle PBS will be 
the Repreſentation of the Sun's Place at the Time 
propoſed. And if thro* Z, © and N a Circle be 

deſcribed, it will be the Repreſentation of the Azi- 
muth Circle in which the Sun is, and CO will re- 
preſent his Altitude at the ſaid Time. 


ExamPeLe IL ; 


To deſcribe the Repreſentations of the Circles, &c. 
of the Sphere, on the Plane of the Horizon, for 
the Latitude of 51%. 3 North, on May 20, 
iwo Hours before Noon. N 


With the Chord of ſixty Degrees deſcribe. the 
Cirele SWNE for the Primitive; draw the Dia- 
meters NS, WE perpendicular to each other, the 
firſt to repreſent the Meridian, and the other the 
Prime Vertical. From the Center Z, repreſenting 
the Zenith, ſet off from the Line of Semi-Tangents 
2 to the Latitude, and ZP equal to the 
m 


plement thereof; then will P * oe 
— le 


* 
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Pole, and a Circle deſcribed "thro* E, Q, and W 
will repreſent the Equator, Alſo, ſet off Zr and 
Zm, reſpectively, equal to the Sum and Difference 
of the Latitude, and of 'the Sun's greateſt Declina- 
tion, and make WA, Www, EB and Ew each 
equal to the ſaid Declination 5then the Circle de- 
ſcribed thro' A, m willtepreſent the Tropic 
of Cancer, and Th cribed thro* w, r and w 
will repreſent the T of Capricorn, # Moreover, 
thro* P, (by Caſe/3. Prob. 3.) let i the Repre- 
ſentation of a-Great Circle be deſcribed, making an 
Angle of thirty Degrees with the Meridian and 
cutting the Equator in R: From P, thro' R, 
draw the Right-Line PRT cutting the Primitive in 
T; then ſet off TV, equal to the Sun's Right Aſ- 
cenſion, and draw the Right Line PV cutting the 
Equator in y: Furthermore, thro V deſcribe 
(CyD) the Repreſentation of a Great Circle, to 
and uf Me contrary ua, He 


make 
ee, ue x, £m l be, ft 


To diſeribe_the 
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make an Angle of 239%. 29. with EQ; then 


will CY be the Repreſentation of the Ecliptic, 
and the Point (©) where it cuts the Hour Circle 
Pn will be the Repreſentation of the Sun's Place 

at the propoſed Time. Alle if a Diameter be 
draw to Py thro* ©, it will repreſent the Azi- 
muth Circle in which the Sun appears at the ſame 


dub fe 1 III. ; * 
Repreſentation of the Circles, &c. of 
"the Sphere,” on the Plane of "the Prime Fprtical, 
for the Latitude” of 51%. 32, North, on May 
20, two Hours before Noon. . 


Sw. 


- 
© 4 
= 


— 


With the Chord of ſixty Degrees deſcribe the 
Circlæ EN W for the Primitive; draw the Diame- 
ters EN, EW perpendicular to each other, the 

- ©'firſt to repreſent the Meridian, and the other. the 


N Hor i 


* e 
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{Point of the Horton, "ſer off HP equal to 
Latitude, FH Q-equal to the Complement there: 
& Hr and reſpeRively,. equal to the Sum M1 
and Difference of the Sun's greateſt Declination, + * 
and of the Complement. of the Latitude / 
WE, -EB.and EC cock waa othe Sun's proach — ; 
ppic-of -Cancer, and-Fhatthro! 
l opt of alſo P will 
repreſent Sputh ole. Moreover, thro* P, by 
— — 3, let n, the Repreſentation, ot a 
be deſcribed,. making an Angle of 
thirty e with the Meridian and cutting the 
Equator in R; thro' which, from P, draw the 
Right Line PRT cutting the Primitive in T; then I 
ſet off TV equal.to the Run's Right Aſcenſion and We 
draw the Right PV. cutting the Equator in A 
Y. Thro' y deſcribe(CYD) the Repreſentation 
of a Great Circle to make an Angle of 23% 29. 
with EW, chen will CY repreſent the Ecliptic 
and chat Point wherein it i the Hour Circle 
will tepreſent the Place of theSun at the given Time: 
Alſo, if thro⸗ Z, O and N a Circle be deſcribed, it 
vill repreſent the Azimuth Circle in which the Sun 
Is, and 10 will repreſent his Altitude at the ſaid 


Time. 
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With the Chord 6f h een Acdtälbe the 
Circle Y S 2W for the Primitivez draw the 
Diatneters w A . AV perperidjcutar to each 
other, the firſt to repreſent the Solſtitial 'Colure, 
and the other the Equinoctial Colure. Prom the 
Center A, repreſenting the North Po 'of che 
Ecliptic, ſet off from the Line of Semi- Tangents 
AP a9 to the Obliquity of the Ecliptic and AQ 
equal to the Complement thereof; then will P re- 
preſent the Pole and the Circle deſcribed thro' 


v., Q and & will repreſent the Equator.” Make 
AF equal to the Difference berween the Obliquity 
of the Ecliptic and ics Complement, and, upon 
F 69, deſcribe a Circle which will repreſent the 


Tropic of Cancer. Allo ſet off AL equal to double 
| the 
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the ſaid Obliquity, then a Circle deſcribed thereon 
will repreſent the Arctic Circle. 

The chief Uſe of this Example is to project the 
Place of any Star: Thus, having the Latitude and 
of "itude of a Star given, ſet off, in the Primitive, 
VB equal to the Longitude from the next Equi- 
noctial Point, according to the Order of the Signs; 
join A. B in which take AC equal to the Comple- 
ment of Latitude, thro* P, C let DPCE, the Re- 
reſentation of a Great Circle, be deſcribed by 
rob. 6; then will C ent the Place of the 
Star, BC its Latitude, GC its Declination, PC the 
Complement thereof, and YG its Right Aſ- 
* | 
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1 a Paopuew l. By Mr. Themes Mo. 


* draw a 5 Las thro' a. given Point, ſo 
*. the Sum of the Perpendiculars falling thereon, 
from two other Sen Points, n be equal to a 
Area Right-Line. 


IE Paci It. By M. 


Elbe Sun's Altirade being 20 Degrees'; = POM 
mine the Poſitiom of à Rod of à given Length, 
with Reſpect to the Horizon (on which it ſtands) 
ſo that e Length of its Shadow may be a Mai. 


Pont 10 l. BY 7. 


To determine the Time of- the Day, on Rü. 
ruary 8, in the Latitude of 519. 32, North, when 
the Hour Angle from Nook and the Sun's - 
mut ard equal be ann other. 17 Saite ; Py 


15 „PoE IV. By 8. _ 
The Place of the Node, and rhe Triclindtion o 
the Lunar Orbit to the Ecliptic, being ſuppoſed 

ven; to find the Place of the a her 
Kae is the greateſt poſſible. "> 


1 


"ProbiaM Yo. By T: FINN | 
T0 — Right-Angle into four Parts, in 


* * manner, that ke Firſt and Second may — 
equa 


a A ColleSion of new Problems. 

equal to each other, that the Fourth 

. 
Co- tangent to 

_ in a given Ratio z oppo ref 


- PaonLeM, VI. By 4. 2.4209 £ 
Lengths of three Staves being ven 

1 ſixty Yards) it is Y required 1 

e Hori- 

E Keen Pte from each ot 


L 
— 
of the 
t to m. 


thar Lines drag from their Verticts, to a Nine 


PROBLEM VII. By A. 


To deſcribe the R Wa Great Circle 
(m the Orthographic Projection) tio rwo Points, 


whoſe er are give with Reſec bre 
nnn 12 


PROBLEM VIII. By Mr. Ra Grabom, of Greenuich, 
To find two Numbers, in the Ratio of 5g; to 5, 


- which being reſpe@ively divided . 8 * 
dere 3 and © for Reminders, 


Probe IX. _ By AK 


9 eh 
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Pomblce X; By Mr. Gradins+ 


To find the Inclination of a Plane, down which 
a Body, deſcending by its Gravity, ſhall ſtrike an 
Obſtacle,” at Right-Angles © to the Horizon, with 


- » % 
* 


| 
0 
| 
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Arc to be 


nous new Pu. 5 
AA e 232-6 5. 30 


nfeg. benen XI. By E. 


The Height of a Building, and the Length of a 

to convey. Water from the Tap of it being 
e which the Spout 

Wall, fo that the Wa- 


Spout 

given z to find the A 
make with the Plane of t 
ter may full at the RG pe rk 
the Foundation of Wall. 


ProBLEM XII. By b. N. 4 . 


To determine the Poſition of the Sail and the 
Courſe of a Ship, with Reſpect to the Direction of 
the Wind, ſo ſhe may gain to Wind ward the 
moſt poſſible in a given Time. 


| Pagnuen XIII. | 
The Latitude n LR and the 
Sun's Declination 20® ; to find the and 
End of the Hour, during which the Shadow of an 
Odect will be increaſed to twice its Length at the 
Beginning. 


Pao ZM XIV. By T. 


Suppoling, the Radius, and the Tangent of an 

and that two or Points 4 
Tame Time derm the Extremi- 
ties of the ſaid with" equas Celeritics ; the 
former along the Circurnfeee, and the other to- 
wards the Point of Contact ; to determine how far 
each has moved when gheyyare the neareſt * 


to each other. 


ProsLEM XV. By C. 


Su an Annuity payable one Pound the 
two Pounds the ſecond Year, three 


and B move 


Pounds tb the * Year, and ſo on, during the _ 
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MATHEMATICAL 


XERCISES: 


The Inveſtigation of the Sums of Series's. 
The Principles of Daus, 


a to oe raden, In the Fi 
Number.” 


Tele em- Paradox, 
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ogether mY certain . . 
lating thereto, =. in the Date Gazet- 
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E R R A LY in we. 1. 
J. Line 21 ofthe Prfce, for ſame read fone ; in Line 1 
erg raed from the Lins of Siaex ;, 1 

in 22 hn in 1. 28, p. 17, : 
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AnsWERs 10 the Sai Propoſed in, 
9 3 the FingT NUMBER. _- 


Proau l. | Haſevered by the Propoſer My. Moſs. 


e 


* 


ET A, B and 
C be the three 
or Points; join 


O in which, pro- Fd N.. 
£5 N 
* 


— _ AK 
to join 
B, K and thereon 
deſcribe the Semi- 
hom gp 
inſeribe PL 
to the gi 


la leo k 
having l 5 295 oy 5 wi 


w the Right-Line 
GE parallel Gert an 23 4 


e e 


Upon EG te fall the cular CI, and draw 
Kt parallel 6 BL (CI); then, it is plain, the 
two right - angled Trankles AIC and AKN are 
fimildf und equal 4 therefore becauſe KM is pa- 
rallel to LH, KM (CI) will be equal to LH:: 
Moreover, ſince KLB is a Right-Angle and EG is 
parallel to LK, by Conſtruction, BH is perpendi- 
cular to EG, and conſequently BH + CI (HL) 
= BL, the given Sum by Conſtruction. &. E. D. 


"+ 


6 Anſwers to the Problems 
Been anſwered ty $1 'AOZ, | 


Coltraoerion, 


Let A, B and C be the three given Points; thro! 
the firſt' of which the required Line is to be drawn : 
Join B, C which biſect with the Line ADñ; on AD 
deſcribe a Semicircle, in which let the Line DF, 

equal to Half the given Line, be inſcribed; then 
— A and F let ne Line EG be drawn, and the 
Thing is done, ' © 


Denen ATION: C3 5 
Draw the e erpendiculars BH, CI and join B, A 
and C, A: Becauſe F biſects BC and is perpen- 
dicular to EG, it will alſo biſect HI; - whence it 
appears that HB TIC = 2 DF = * given Line, 


hy Conſtruction. LE. P. 


MzTraop or 22 


In the Triangle ABD are given the two Sides 
AB, BD and their included Angle, whence the An- 
gles BAD, BDA and the Side AD will be found: 
Allo, in the right-angled Triangle AFD will be 
given AD and DF, whence the Side AF and the 
Angles DAF, FDA may be had. Moreover, in 
the ri right-angled Triangle HAB, will be given the 
Side AB and all the Angles; whence HB. and HA 
and conſequently Al will be found. 

This Problem was, alſo, anſwered by Mr. E. 
R gen and Mr. Ned e Wi ai 


S OA nern 


VV. . 


AS. ß 


pripeſed in the firft Number. 7 


Prone IT, Anſwered by Mr. Harland Widd, 


Suppoſe GB to 
be the Horizonand 
ABthe ory 10 | 
AF perpendicular 
to GB, and put AB 
==, the Sine and 
Coline of the An- 
gle G ( 20 the 


1 A 
Sun's Altitude) g and c reſpectively, and the Sing 
of BAF x; Then, by Trig. 1:6: : x; bx=BF, 


and, by 47, E. 1. vv —&*x*=AF, alſo 3: 
rc SIP = x*=GF ; whence 
bb = x =BG a Maximum, therefore ita 


| cbxx - n 
Fluxion þ# — So; whence 2 

4 1—x* ' SIP 
=(becauſe c* + . = 1) = 209, whoſe Comple- 
ment (70®) is the Angle B, Pop one Lara of. 
— with Reſpect to the Horizon, as re- 


* 
De ſame anſwered by Mr. E. R— ſon. 

Let AB be perpendicular to the Horizon AG, 
and make the Angie BAF equal to the Sun's Alti- 
tude ; then GAF will be the required Inclination 
of the Rod. For, if AF be equal to the Length 
of the given Rod, and FG be drawn to repreſent 
the Direction of the Ray interſected at F, then the 
Angle FAB being equal to AGF by Conſtruction, 
it follows that the Ray FG will touch the Circle 
deſcribed; from the Center A, thro* F; which 
Ray, it is evident, cuts the Horizon at a greater 
n | W ee 


- —— „ „%'ÿ1/ l.. — ů—ũůgẽ28.— — — SS COA — 133 —— 


8 4 10 the Problems 


Diſtance, from the Point A, than any other Ray 
fg cutting the ſaid Circle. 

Mr. Moſs's Anſwer to this Problem was much 
in the ſame Manner as the laſt, and Mr. J. H— ſent 
an W 


" PropLEM III. Anſwered by Mr. Widd. 


It is aknown ay, ha 

in Trigonometry, t 

equal af ſubtend eq 
Angles :. Therefore, ice 
. external Angle Z in 
the Triangle BZP is, by 
the Pr lem, e ual to the 
Angle P, it fo ws that 
 ZB=SB,and conſequently 
| that the Sun's Declination 
10 l to his Altitude : But the Su's-Declipation 
the propoſed Day is 110 2115 therefore in the 
oblique angled” Spherical le ZBP are given 
PZ= 380 28', FB=11* 21/+90® and ZB=78% 
7 whence the Angle Þ (=BZC) is found e 
2nd conſequently the Time either 2 
in eh, Morning, "3 395 in the Afternoon. 


Than fry ics 

Let HZON be Merion of the, P lace, PBS 
the required Hoyr Ci Ne and ZBN. the required 
Azimuth. Circle; an ee B 


let the Perpendicular BC gh MET Then 
2 ps CZB, CPB, CSB, e, being 
lis, the. Triangles, 


Re ; 3 de bel by | 
hrs Wel BSC, tt 
12 2 Nig e 


will be 
eB into 
Time 


1 (Þ mom Ot 


+ 


„„ % ͤ +. 4; 4 Þ&F.. 


propaſed in the firſt Number. 0 18 
Un gives aa for the required Time from * 


* his Problem was anſwered by Mr. N 


PacbrzM IV. Auſwered by £OvOE, 
Let EQ be an. Arch 


of the Equator, EC an 
Arch of the Ecliptic, and 
ANB an Arch of the 


NQ and. BC be Arches.of Great. Circles, i- 
— 0 the Eve and Ecliptic rely : 
m_ hevical Triangle E 

are — — d Be Angie and the Hypothenuſe E 
(=the Diſtance of the: Node from the Equinoctial 
Poigt) whence the Angle ENQ will be 22 and 
conſequently AN Q (=ENQ—ENA) ;. therefore 
the Coſine of-ANQ is to the Coſine of:ENQ as the 
Tangent of NR to the Tangent of NA the Com- 
plement of NB the Diſtance of the Moon in her 
own Orbit from the Node at the Time required. 
Moreover, BN being thus found, in the Trian le 
NC wilt be given BN and the Ang le BNC ( — 
Orbits Fnclngtion to the Echptic) mo NG will 


be had, whieh added to NE gives the Moon's Place 


(in the Eckptic) at the Time required, 
Mr. R—ſoy. anſwered this Problem nearly tho 
ſame way as the aboye, aqd Mr. , ale . 
ſwered! it. q * 
' PxopLEM V. bene by 55. Wi 
Aſſume K the Tangent of the fourth Part, chen 
ar; b: 2 © che Tangent of the third Party and 


iy 


10 Anſwers to the n 


by Trigonometry 2 of the 
3 


firſt Part; — and (by Trig, ) 


. the Sine of the firſt Arc. 
8 2XiFm 


| The ſame anſwered by Mr. R—ſon. 


Let the Co-tangent of the fourth Part (to the Ra- 

heb . and the Sine of the firſt Part ; then, 

roblem 3, Page 54. Simpſon's Trigonometry 

and by the Nature of tt the Problem, we ſhall get 
x — — Dn x+mzy/ 1—x* | 1 : 

Tax i= i- un m_ ooo 


which Equations we ſhall find z= 


I—M#—4x* 


pn 


49x y/ lx * 


which ſubſtituted for z in the laſt Equation gives 


* 


2 be ſame anſwered by vIAOZENOZ- 


Let the Angle AOE be a 
ht-angle, and let the Arch 
AE bedefcribed, alſo let AC 
be the Sum of the firſt and 
ſecond Arcs, CD (cD) the 
IA > op and ED the fourth : 

| Jein O, D; O, c and A, C 
and draw ck and CI perpendicular to OA; alſo 
thro? c and C draw the Right Line 4G, cutting OD 
in F and meeting OA (produced) in G. It is evi- 
dent that the Arc Ec AC and conſequently that 
the Angle EOc (OK) = Angle ACI; ; it will 
alſo appear that the Lines FG, Fe are in Propor- 
fon to the Tangents of the Arcs AD „De, that is as 
I 


— 


r WW 23 Þ 3,9 + £%-L HU 


cl 


propoſed in the firſt Number. 11 
1 to n; therefore 1 +1: 1 —m:: (Cc: GC: 
cK : CI: : Oc (1): Ac J conſequently + Ae 


Dl the ine of the firſt or ſecond Arc. 


"2XiÞm 14 
This was anſwered, likewiſe, by Mr. Vidd. 


PropLeM VI. Anſwered by Mr. R— ſon, 
Suppoſe the three S/. 


given Staves are e- 
rected at the Points 
A, B, Rand that D 
is the other Point 
required; then, be- 
cauſe DA is = 
20, we ſhall, 25 . 
47» E. 1, have 
Vaal 0 e A E B A 
to the Length of the common H e- 
2 15. that is to reach from D to yoo 
of each Staff, which put = 5 and we ſhall 


alſo have DB=V/ þ* — gol and DR=V/ þ*—Jol*; ol; 
thereſdre in the Triangle "ADR there are now given 
AD, BD and RD, and AB=BR by the Problem, 
which reduces it to Problem 29, Page 175, Simpſon's 
Geometry where its Sn Conſtruction * be 


ſeen. 
The fan anfwwed by Sopor. 

Since the Diſtance of the Foot of the longeſt Staff 
from the required Point is given, the Diſtance of 
that Point from the Vertex of the ſaid Staff is ea- 
fily found, and will be = 63. 245 ; therefore the 
Diſtance of the Point, from the Feet of the other 
Staves, will be had equal to 38. 73 and 48. 99 reſ- 
pectively ; whence we have another Problem be- 
ing the ſame as that in Page 355 of Simpſon's 2 


ty Anfers 10 the Problems 


bra, which T mall here er vith lr Cue. 

ſtruction. r 

To draw three Rig bt Lines, ** * pare ae an 
Equilateral 755 Frangle To 4 tertam Point, ſo That 
their Lengths may be equal to three other given 


Lines a (20), b (38. 7305 and C (48. £ reſ- 
petkivehy. 


1 13.956 


Upon any Right Line AB, deſttibe an Eels. 
teral Triangle; take AE to EB Was: 99 to 205 
and AF to KC 99 to 38. 73; in AB pro- 
duced take ER to AE as EB to A and 
upon R; as a Center, let the Circle ED: be deſ- 
cribed: Allo, in AC produced take FS to AFasCFts 
AF—CF,and from the Center 8 let F Dabedeſeribed 
cutting the other Cirele in D; draw AD, BD and 
CD, and in AD take Au- Af. 9 , draw vc ahd 
vb parallel to CD and BD, cutting AS and AR in 
Dian: join 6, pwn will Ab, Ic and Ar be the 

3 required; each of which will de found 
The "Demonſtration whereof may be 
ken n the ne benen Bock. p 

This Problem was alſo anſwercl by Nr. ide 

and Mr . E= Gal of Nr ning: Dif 


Fronten vi. era by Mr. it ; 
1 Sime the Repreſen- 

tations of all Oblique 
Circles, 1 * the . 
hic rojection, 
570 Elli (ſee Ne. 
I 9 this is the ſame 
awing an Elli ple 
Lebe ngth of whole 
Tranſverſe Diameter is 
given) through two 
Points 


— A A — wt 


„ 


SP” en” ont r Y +” es. FF ww 4- 


& * 


 therefpre the $ 0 


1 


Propoſed in the f Number. 1 N 

Points whale. Diſtance and Poſition, with 2 | 
to the Centet of ty Privoifive, are given; Let, 
N CB be Dat, Eq=þ, 
r then, by 

47s, | 0 Simpſon's Gee- 
ng * met OY Lc MM. nh 
by the Property: of the Ellipſe An & Bu: gui. : : 
AMXBM : PRI. „ ee 8 : {force 


+9 3 whence y= =* * 5 j therefore i-: — 


1 qednced the 
fallowing Conltrudtion.” s. 
| Join P,1g avd take Er to. Pan if F + 

ci to Vie; then thro! r and 3 draw 
the Diameter ABand Ar be So ben Aub 


of che required Elipſe- 


7 be Foe anſwered hy STAOZENOE. 


and OR 


"T3 


Consrzv CTION, 


che given Poin Ws P and Q, to the Center 
i 25 Ne Pri (kt: ray and QC, perpendi- 
cular tq | which” draw FF and Q, meeting tie Pri- 


mitive in F and G; draw: QB, bre 29 PC. 
; 


and take QH. to PG as Q to P ro” C and 
H draw-ACB, then an 'Ellipfis deſcribed (pen Co- 
nics).ypon the Tranſverſe Axis AB, thro' 1 gi- 
ven Poin hs will be the 9 — 


CO « 


== 04 irre. © 7 


Becauſe Da the Parallel hg PC, ang ÞM, | 
N, it will be PC: QH ; „pH but PC: 


H: EF; QG, therefore by. bel PF: 


QG.: : PM : ON ; conſequently G*: 
FPM“: ON“; Wenge by al Alternate und a Colne 
8; 91 + # we” 2 & . on 


\ 


14 ©  Anſwoers to the Problems 
ſition PF * + PM* : * 1 ; : QG*+ N=; N-; 
RE PRETEEN 
"DL X and in the fame Mariner Qt 
ar is AN XBN, 05 ence we have MA Wil 
x BN: N=, from which it is evi- 
dent that an Elli fs the” epreſentation of an Ob- 


lique Circle) deſcribed Nur AB, rar gh F, will alſo 
pals 1 — the Point 2 * E. D. 


Methid of Calculation." 


In the Triangle CHQ, two Sides and the in- 
cluded Angle CQH being given, the reft will be 
known; then in the Triangle " POM. the Side PC 
and Angles (now found} 11 be given, whence CM. 
PM and MI will be all had; whence it will be as 
MI; MP: :CB (CK): CL the * 
Axis of the Eliphs required, 


iden) VIII, Auſwered by Mr. Widd. 


| Su ppoſe x to be the firſt Quotient and y the ſe- 
— then il ales will be the firſt Number, and 
13 9þ8-jhe ſecond ; bat 51 7.5.5 3711, 
and 645 +40; =63 xo 21, whence y = . 


Now «yt is be taken=3, then"? jeaves 40 for a 


Reinainger 3 alſo let it be Die = 75 and 2 


will leave 32 for a Remainder ; then ſay as 40— 
92: 7=3:; 32 : 16, which added to 7 gives x= 
23 z whence y2r 22, VT ns the Number 
ſought | are 210 and 294, 


The fame anſwered by Ms. Ron 
pot mn equal to one of the Numbers, and then 


7 x will be the other; but by che Nature of the 


Pro- 


eee. 


Den 


n e 12 


9830 


prapoſed in the firſt Number. 1 


Problem and 5 are to be whole Numbers, 


therefore 7 Eemma Page 166 Simpſon's Algebra the 
leaſt Value of x that will bring both theſe Expreſ- 
ſions out whole Numbers will be found to be 42; 
whence the Numbers are 2 10 and 294. 


— anſwered by the Propoſer, Mr. Grahani. 
Let 9+ be the leſſer of the required Numbers; 


then = will be the greater; and therefore 
6341 
— — 2 muſtbea whole Number from 


the be of the Problem: But, g 57 being a 


whole Number, its Excel o CI 
muſt alſo be a whole Number; och put x, thi 

2 22; j from whence it appears that # may be 
5 let it be = 1; and then x = 
— 2 2 2. Hence the two Numbers are 210 


his Problem was aiſo anſyered by Mr. ©, t, 
Exon IX. Anſwered by *U'AOE, 


= r 


Aland bb 25 2 = x; whence x == 132 4, con- 
ſequently the Fluxion of the Area is 12 * 
30 i 


Nor if the Fluent of i= x 2 3. 
which is the Atea of the Segment of a Circle whoſe 
Diameter 38 1 and Verſed Sine z, be denoted by 


A, That of 1— {z7 ill, (by Compatiſon with 
That of 1 T=z on (by pat you 


* Arfivers to the Problems. 
29 Vue Flukions) be found = 
Se ty en IRE give 


2 


poſed Erpel 0 this corrected, py adding 
3 multiplied into the Area of the Semicirele, 
whoſe* 1 is m gives the true Area re- 
quired, | 


Bron X. Arr by Mr. Moſs. 


| 8 _ the propoſed 3 
„ «the propoſe 


z make 
85 perpendicular to BC, 
ae = E and the 
| 4 6 0 Sint ACBz=& ; then by 
T rigonometry I 1 (Rad. :*: ax = AB: Now 
when the Velocity 'of the "Bat in the Direction BC 
is the greateſt it can acquire by its Deſoent along the 
inclined Plane AC, it will o conſequently ther ſtrike 
an 28 (CD) at Right-Angles to the Horizon 
wit eateſt Force poſſible ; but the Velocity 
of along the Plane CA is Always as the 
ofthe Root of its perpendicular Deſcent, there. 
fore che Velocity at C will be expreſſed by VB 
(Var); whence 1 A:: V ; areas 
the Velocity at C in the Direction BC; Which be- 
ing a Maximum, f its Pluxion or e- g¹ν A) that 
of ax—ax* muſt be S o; thereſdte x 1/4 = 
5773 the Sine anſwering. to 455 mer * required 
Angle de BCA. , 


| The ſame 3 by the Propeſer, Mr. Graham. 


Let AC be the propoſed Plane, PC the Obſtacle 
and CB Fp de to the vertical Line AB: Put 


S IIS 


1 „ rn . 1 ˙· awd ok c 


4 422 a 


e 


* 2 by 200 | ge a . — e, 
2 4 3 . Number A, PLE alert Fomex . 


ropoſed in the _ is 

AC = 1, and AB =x, then BC SIRE and, 
the abfolure —— C being as Vr, we have 
1: Vi-: ; x: A the Velocity in a 
Dir on perperidicular to the Obſtacle 3 which-be- 
ing a Maximum, x—x* muſt alſo be a Maximum, 
ind therefore # — 3 * 42 6, whence #=/+ = | 
e, Sine of 359 16! the Inclination required. | 
Mr. R hen alſo anſwered this Problem. | 


- _ ꝛ— — — T — —öäũ DD — — - — - 


Ay | 
: 2 ! 
PrxoBLEM XI. Anſwered by * S | 
; Lex BA beahe Per-E A fo || 
4 pendicular Height of the Eee 
1 Building and AC the de SIRE 
th or Poſition of 


5 te 


K 441457, £455 
out, alſo kr CG D Nr 


0 brtioh of a Para- | 

g bo deforibed by the |} { |} 

$ Water in its Ful, and | | 4 1 3 
whoſeVertex is the Point TETENS. © 

C V; let CDK be perpen- L — . 3 N 


cue t AB, and Jet CF and EI be parallel to 
AB, in che laſt jof which take VE equal to one 

4 Fourth of the Parameter and let E, A be joined. 
i Put AB U, AC=5, AD =», and DC=y: By 
\ the Laws of Deſcent of heavy: Bodies, the Velocity 
. with which the Water leaves the Mouth of the Spout 
: ar C is the ſame as might be acquired by a Ar 
k dicular Deſcent thro AD; it is alſo proved that a 
i Projectile, moving in a Parabola V CG, has a Ve- 
_ at Cequal to that which might be acquired by 
a perpendicular Deſcent thro? EK ; whence it fol- 
lows that EK and AD are equal, and conſequently 

that EA is parallel to the Plane of the Horizon IG. 
Now the abſolute Velocity at C being expreſſed 


by AD, and that in the Direction CF by L/UK, 
and this Proportion being alſo expreſſed by that of 
A 


— 


18 Anſieri t the Problems + 
Ac to AD, we have (by the Reſolution of Forces) 
* UK: :.#* ; x* and conſequentiy UK = grand 


UE, =: Moreover, by the Property of the 


4 


| Parabola KC is NE, therefore 
De = 2299; ue 0 . UHE 
vn 7 r whente' BG (=I — IB) = 
Vab*s RE XP +: KR 


which; by the Problem, is a Maximum; from 
whence, by the common Method; the Value of x 
may be determined. But as the Equation will run 
8 high, and as the Length of a Spout ſeldom 
ars any conſiderable Proportion to the Height of 
the Building, the following Approximatien which is 
very near the Truth may not be'deemed-improper; 
to wit, x=, being found by neglecting all the 
Terms — a, the Height of the Building, is 
not found ; whence the aforeſaid Expteſſion is re- 


duced to 2 — whoſe Fluxion, Ee. gives 


rng 


the Valde of x as above, being the very ſame as 
that anſwering the Copditions of the preceding Pro- 


N error. 2 0 x4 


blem. 


Pro- 


a 
Y 
] 
0 
t 
n 


r ˙ noon on —Wnoe—_ —_ 
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propoſed in the t Number. 19 


PROBLEM XII. Anſwered iy Mr. R —ſon. 
In]. the Quadrant ABF, 
1 let BA repreſent the Di- 
erection of the Wind, AC 
H the Poſition of the Sail and 
Abd the wo vlog Way of 
the Ship; draw DE per- 
N icular to AF and put 
A | G pe y for the Sine — 
Coſine of BAC, z and v for the Sine and Cofine of 
CAD, alſo m and » for the Sine and Coſine of DAF. 
to the Radius 13 and then the Sines of the Sum and 
of the Difference of CAB and CAD will be ex- 
preſſed by xv+ 2 and xv—2zy, and the Sines of the 
Sum and of the Difference of DAC and DAF by 
mv+zn and mv—2zz reſpectively. LF 
No the Force of the Wind upon the Sail urging 
the Ship in the Direction AD will be as * (ſee 
Art. 444+ Simpſon's Fluxions) which, when it be- 
comes equal to the Reſiſtance of the Water againſt 
the Ship, will be as the Square of the Velocity in 
that Direction, becauſe then the Ship's Motion will 
be uniform; and therefore the Velocity of the Ship 
Mm the Direction DE whereby it gains upon the 


Wind will be as x z*m, which will be a Maximum 


when 3 1: Bp A ak Avg i 8: 28 
mv ＋ 2: mv — 2n, as appears from Art. 428 


Simpſon's Fluxions, whence will be found 5 2 * - 
and === 2/59 that is, in this Circumſtance the 
Tangent of BAC will be equal to the Tangent of 
DAF, and each of them double to the Tangent of 


CAD: Put therefore the Tangent of BAC = t, 
then by Problem 3, Page 54, Simpſon's Trigono- 


metry we ſhall have Jr t, whencef => N= 
7 


20 Aufiuen to the Problems. 
70 1068 anſwering in the Tables, nearly, to 359 
16% the Angle of Incidence of the! Wind upon the 
Sail, from which the required Courſe becomes 
nn n N 
T.) ſame anſtwered by 1A0noxos} 
Let A be the Place from which ther Stig moyes, 
KA the Direftion of the, Wind, AC the Direction 
of the Plane of the Sail, and ADH the required 
Way of the Ship ſo as to gain to Windward the 
moſt poſſible in a given Time. Ley AG be per; 
pendicular to AK (or GI) and from the Center A, 
with any Radius, let the Circle BCF be deſcribed, 
and let CL be pergendioylyr to AK, CM to AH, 
and 5-4 ag : Then, if the Force of he in 
28 licular Direct de. 
— by F, the Farce by which the Wind acts upon 
the Sail, when the Angle of Inclination is KAC, 
will according to Mechanics be expreſied by 


——, 


==, and it will be as AC: CM: : ſo is the ſaid 


AN 

*KCMXF 3 
Force to N } the Force by which the 
Ship is urged in the Direction AH, which will be 
propertignal to the Square of the Velocity in that 
Direction; therefore the Diſtance AH deſcribed 


ins given Time by that Velocity will be cxpreſe 
1 _ ane, CLN RENE 
een 
—HG the Diſtance which the Stip has made to 
Windward in the ſaid given Time, which being 4 
Maximum CD x CM x DE) muſtalfobea Max- 
| Amun... Therefore the Problem is reduced to thus; 


* 


Jo 


FT 


nn © Þ hn 


propoſed in the firſt Number. 21 


To divide à Right- Angle into three Parts, ſo that the 

Rectangle f the Squares of the Sines of the Firſt 
and Third into the Sine of the Second may be a 
Maximum, 


Therefore, it is evident, from Art. 428; Simp- 


ſon's Fluxions, that the Tangents of the ſaid An- 


gles BAC, CAD and DAF will be proportional to 
each other as the Indices of the correſponding 
Powers of the Sines, or as 2, 1 and 2 reſpectively , 
and conſequently LAC and FAD equal to each 
other. Hence if the Tangent of BC be put = x, 
the Tangent of BC + FD will be expreſſed by 


— and the Cotangent thereof, or the Tangent 


1— ** 


of CD, by Dt, therefore 221222 z whence 
VI. 
PronLeM XIII. Anſwered by Mr. 1 L. 
2 


2* 


Let HZON be an 
Orthographick Projec- R 
tion of the Sphere, 
wherein P repreſents 
the Pole, Z the Zenith, 
HO the Horizon, EQ H 
the Equator and @ and 
c the Place of the Sun 
at the inning and 
End of the required 
Time. Put a and »for 
the Sine and Coſine of 
ZP (380), c and in for the Sine and Coline of Pa 
or Pe (70%, -d and p for the Sine and Coſine of 
aPc (159), alſo x and y for the Sine and Coſine of 
ZPa the „ Noon to the n, 
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of the required Hour; then by Trigonometry 
pr dy and py—dx will be the Sine and Coline of 
ZPc ; But by Theor. 3. Page 19, of the Projection 
Ne. 1, we have acy um for the Sine of 49, and 
acpy—acdx + nm the Sine of cv; therefore, as the 


Lengths of the Shadows of an Object are as 


the Cotangents of the Sun's Altitudes, we have 
* V 1 —— 

—— — ̃— whence a 
may be tound without any further Reduction. 


| The ſame anſwered by Lupus. 

This Problem may be reſolved by ſubſtituting x 
for the Coſine of the Beginoing of the required Hour 
Angle from Noon, whence the Coſine of the other 
Hour Angle may be found in Terms of x and gi- 
ven Quantities: Then, by Theor. 3, of the Ortho- 
graphick Projection, the Sines of the Sun's cor- 
reſponding Altitudes will . Iſo be exhibited, and 
from thence the Tangents of the ſame Altitudes ; 
from whoſe given Ratio an Equation will be ob- 
tained, from whence x will be found. Bur, as the 
Equation thus derived is very complex, the fol- 
lowing Method of Solution may perhaps be thought 
preferable. 

Since the Lengths of the Shadows or the Co-Tan- 
gents of the Sun's Altitudes, at the Beginning and 
End of the required. Hour, are in the Ratio of 1 to 
2, it is evident that the Arcs themſelves muſt alſo 
be nearly in the Ratio of 1 to 2, and therefore the 

required Heur muſt end about one Hour before Sun 
Set, or about'6* 51" 4* (becauſe, when the Sun's 
Declination is 209 North, the Sun in the Latitude 
of 529 North, ſets 7 311 4 P. M.) 

Now the Tangents of the Sun's Altitudes at the 
Hours 5 50“ and 6 zo will (by Spherics) be 
found as. 3085957 to .1458842 oras2.11to 1; 


there · 


> >» S0 e om Pw - 


1 we wc 16 
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therefore the Error is .115 : But, in order to cor- 
rect the foregoing Aſſumption, let the Tangents 
of the Altitudes at the Hours 3 40 and 6 40" 
be found, which will come out .3466068 and 
1706338; and theſe are to each other in the Ratio 

2.031 to 1, therefore the Error here is 31 
whence we have as. 084 the Difference of the Er- 
rors is to og i the leaſt, ſo is 10 the Liff.rence of 
the correſponding Times of the two Aſſumptions to 


a fourth Proportion (3 41) which added to the laſt 
Aſſumption will give the Time ſought carly 57 
43" 41 : This again corrected, by repeaung the 
Operation, gives 5 44* 59, or 5 45! for the re- 
quired Anſwer, anſwering to 869 15/. 

Pzonrtem XIV. Anſtotred by SEMNO'S, 


Let AC be the Ra- 
dius of the pro AR D GA 


Circle, and AB the 
given Tangent; more- 
over let D and ws C 
two cotemporary Po- 
ſitions of the two Bo- 
dies, whoſe Diſtance 
DE will be a Mini- 
mum, when the An- 5 
gles D and E are equal to each other; in which 
Caſe, it is eyident that the Line DE, produced, 
will paſs thro the Extremity F of the Diameter 
ACF. Let CG be parallel to FD and put AC ga, 
AB=6, and AG gx, then the Arch AH will be 


* 


2x7 


3 5 2x? 2x3 
udp I, Sc. allo a Se. 
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y = =(=the Tangent of the Angle ACH to the 
Radius 1) then the Equation will become y — 
Lp, Sc. = 5 whence by putting —= 


a... of 


c and reverting the Series we have y = © + —- 


— Sc. from which AE, BD and DE are alſo 
given. 


ProBLeM XV. Anſwered by Ao. 


In ſolving this Problem (to avoid a laborious Cal- 
culation) I ſhall make uſe of an Hypotheſis, which, 
thoꝰ not ſtrictly exact, anſwers ſufficiently near the 
Truth: In which I ſhall take it for granted, that 
the Decrements of Life, from Year to Year, are 
conflantly the ſame, or that the Life on which the 
propoſed Annuity is granted, has an equal Chance 
for failing in each Year up to the Age of Eighty: 
Then, if the Difference betwixt his preſent Age and 
Eighty,which is 56,be denoted by 5 Probability of 
his continuing alive 1, 2, 3, 4, Sc. Years, will be ex · 


preſſed by _ "=, — „ —, c. reſpec- 


tively. Moreover, if 7 be put equal to (1. o4) the 
Amount of one Pound in one Year, then the pre- 
ſent Value of the Sums (or Rents) expected at the 


End of 1,2, 3, 4, Ce. Years will be 2, =, 2, +, 
Ec. which being reſpectively multiplied by the Pro- 
bability of receiving thoſe Sums, and the Products 
added together, there ariſes _ X . — = Xx 


= ＋ — X Ae * 45 &c. = the required 
Value of the propoſed Annuity z which may be re- 
duced into two Parts, to wit | 


* 
„ e 3 _ © = 2A 


— 
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2+5 +3 + £+ 3, S.. 
m AT 72 ＋ 4, &c. 
Now the Sim of the ut Part or Series, conti- 
nued to # Terms (putting = x) will be, by Prob. 


| as oi 
lo 5. Sum. Series, and that of the 
il 


1-4 1— * 
4 1 — whence the whole Value 
a * vill come out * to 196“. 36. of 
6 ProBLeM XVI. Anfwered by *1N'OTIONOS, 
8 In order to give a true So- P 
ö lution to this Problem (with- 
g out Infinite Series) it will be 
f neceſſary, in the firſt Place, TP 
4 to ſhew the Manner of de- 
termining the Content © 
4 the Part of the Surface of a 
e Sphere included between two 
x Leſſer Circles thereof, whoſe 
e Poles are go Degrees diſ- & 


tant from each other. Thus let RTS and RVS 
5 be the two Parallels (or Leſſer Circles of the Sphere) 
h whoſe Poles are Q and P, and let PR, PS, QR and 
8 QS be Arcs of Great Circles drawn to the Interſec- 
tions of the ſaid Leſſer Circles: In the Triangle 
. PQR (or QPS) are given the Side e, the 
1 Side Ps equal to the given Diſtance o yo Parallel 
RVS from its Pole, alſo QS equal to the Diſtance 
- the Parallel RTS from its Pole; whence all the Angles 
P, Qand S may be found, and conſequent! — 
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Exceſs of all the Three above two Right Angles: 
Then, it will be by Art. 193. Ampſon's Fluxions, as 
7209 18. to the ſaid Exceſs, fo is the Superficits of 
the whole Sphere to the Meaſure of the Superficies 
PSQ. Moreover, as the Diameter of the Sphere 
is to the Verſed Sine of the Arc PV, ſo is the Su- 
perficies of the whole Sphere to the Superficies of 
the Part cut off by the whole Parallel whereof RVS 
is a Part; and as 360 is to the Angle SPV, ſo is 
the Superficies laſt found to the Superficies PVS, 
In the ſame Manner the Superficies SQT will be 
found, and the Exceſs of theſe Two above PSQ 
will give the Content of TVS, whereof the Double 
is the whole-Content (of STRVS) required. 
| Now let ABHC be 
E any propoſed Hemi- 
ſphere, and EFG a ſe- 
. cond Segment thereof by 
B Cc the Planes of the two 
Circles, whoſe Radii are 
2 a GK and EI; then the 
Diſtance of the ſaid Circles from their reſpective 
Poles B and H being given, the convex Surface of 
the ſaid Segment EFG will be found from above; 
which, multiplied by 3 of the Radius of the Sphere, 
gives the Content of the Part EAFGE : But the 
Content of the Part AFG will be found by multi- 
plying the Segment of the Circle whoſe Radius is 
GK and Verſed Sine GF by 4 of the Perpendicular 
Altitude AK. And in the like Manner, the Con- 
tent of the Part AFE will be found: Therefore 
the Sum of theſe Two ſubſtracted from the Part 
EAFGE vill give the required Content of the Seg- 
ment EFG, 


If 
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If now ABC be H 
uppoſed a Semi- _ LE 
pheroid, whoſe 
\xis is BC, and 
\ BHC be a Hemiſ- 
pherecircumſcribing 1 15 
t, it is demonſtra- 8 | 
ble that the ſecond 92% 
Segment efg of the Semi-Spheroid is to the correſ- 
onding Segment EFG of the ſaid circumſcribing 
emiſphere, as the whale Spheroid is to the whole 
Sphere, or as the Square of (2 Ab) the leſſer Dia- 
of the Spheroid is to the Square of (BC) the 

greater Diameter. | 

For, if a Plane, parallel to AH, whoſe Radius 
js LN, be ſuppoſed to interſect both the Segments 
at any Diſtance from OE or KG, the Areas of the 
Sections LM and In will evidently, from the Na- 
ture of the Figure, be to each other as the Circles 
hemſelves, whereof they are Parts, and whoſe Se- 
mi-Diameters are LN and la; and theſe Circles be- 
ing every where to each other as LN* to IN“, or as 
AH“ to Ab, the Thing is manifeſt, 


A CoLLECTIoON of PROBLEMS, PA. 
R ADOXES, and ENIGMAS; 10 be an- 
Swered in the NEXT NUMBER, 


ProBLem XVII. By Mr. Thomas Marſhall, « 
Blenkland, , 


O determine two Numbers ſuch, that being 
1 reſpectively added to, and ſubſtracted from, 
48, the Sums ſhall be in the Ratio of 5 to 6, and 
the Differences in the Ratio of 3 to 2. 


5 XVIII. By Mr. Moſs. 


The Area of a Right-angled Triangle, and the 
Difference between the Hypothenuſe and the Per- 
pendicular falling thereon, from the Right Angle, 


being given ; to determine the Triangle, 


ProBLEM XIX. By Nauticus. 


A Ship bound to Windward, then at E. N. E. 
ſails with her Larboard Tacks on Board 12 Miles; 
the then tacks, and having run 16 Miles more, it 
appeared, that, upon both Tacks, the Difference 
of Latitude made good was 6 Miles, to the North, 
and the whole Departure 14 Miles, to the Eaſt. 
What was the Courſe failed on each Tack ; and 
how near did ſhe lie to the Wind? 


P RoOBLNNM XX. By X. V. 
Suppoſing x — y* = 2 x* —25 = 3 — 39 
it is propoſed to find from thence che Values of x 


and y. : | | 
8 AFR he aber eus i 2 Px o- 


| e 5 K 24424 = 3: 
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ProBLEM XXI. By Mr. J. H—n. 


Required the three leaſt Numbers, which being 
divided by 2, 3, 45 5s 6, 7, 8, 9 ſhall leave the Re- 
maindets 1, 2, 1, 4, 5, 1, 554 reſpectively. 


PROBLEM XXII. By Nonſenſienſis. 

From what Height muſt a Ball; of 4 Ounces, 
fall, to have the ſame Forte, on a Plane whoſe In- 
ination to the Horizon is 40 Degrees; as another 
Ball of g Ounces, falling from the Height of 12 
Feet, has on a Plane whoſe Inclination is 250 


Pacaignd XXIII. By Mr: Gtaham. 


The Ratio of the Sines of two Arehes, as alſo 
the Ratio of their Coſines; being given; to find 
the Atches themſelves; 


ProBLEM XXIV. By Heaton | 


A Ship, bound to a Port lying N. E. at the Dit. 
tance of 66 Miles, fails a certain Courſe, till, by 
Obſervation; her Pifference of Latitude is found to 
be 24 Miles ; ſhe then alters her Courſe, ſailing di- 
rectly towards the deſigned Port; and upon her 
Arrival There it appears that the whole Diſtance 
tun is 78 Miles: Now the Queſtion is to find each 
Courſe and Diſtance? 


PROBLEM XXV. by Mr. William Toft, 


A Ship failed from ghe Lizard, in England, La- 
titude 509 N. on the Arch of a Great Circle S. S. W, 
+ W. until ſhe met a Ship at Sea that had failed alſo 
on the Arch of a Great Circle from the Iſland of 
Barbagoes; Lat 12 68 N. Long. from the Lizard 
53% 40! W. directly E;S;E ; it is required to find 


The Zee. £49 rt4 ee 3 the 
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the Latitude and Longitude of the Place, where the 
Ships met, from the Lizard. 


PROBLEM XXVI. By #1'AOE, 


Suppoſing the Inchnation of the Lunar Orbit to 
the Ecliptic to be 536, and the aſcending Node in 
15% of g; to find the Latitude of the Place where 
the Moon riſes (for ſeveral Nights) with the ſame 
Point of the Ecliptick, or about 4 Minutes ſooner 
each Night than the preceding Night. 


„ tw — — n 


yp £ -@ — 


ProBLew XXVII. By Mr. T— L. 


A Gentleman put 2000/7. into the Hands of a 
Friend, in Order to receive a weekly Allowance 
what muſt that Allowance be ſo that, at the End of 
7 Years, the whole Sum with its Compound Inte- 
reſt, at the Rate of 4 per Cent. may be entirely ex- 
hauſted ? 2 


ProBLEM XXVIII. By X. v. 


What are the ſeveral Values of x, 5, 2 and , in 
the following Equations, viz. x + y + 2 + #=24, 
& TY ＋TZ＋ 2 178, «„ ＋ 5 + 20+ 
u* = 1476, and x* +y* + z“ + 4 = 13042 ? 


I WI mntCOCt foo —” = = ., - 


ProBLEM XXIX. By My. Moſs. 


| Suppoſe a Ball to deſcend in the Curve of a gi- 
ven Cycloid, whoſe Axis is perpendicular to the R 
Plane of the Horizon ; it is required to find in 5 
what Part of the ſaid Curve the Ball approaches the 10 


faſteſt towards the Horizon? ry 
PROBLEM XXX. By Curioſus. 1 


It is reported by Travellers that the greateſt I P. 
Ey ptian Pyramids, at certain Seaſons of the Year, 


/ 
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caſt no Shadow : The Truth whereof may be con- 
firmed by Aſtronomical ( n Lene. In Order 
to which, let us ſuppoſe (according to the Obſer- 
vations of our Countryman Greaves) that the Per- 
pendicular Height of the greateſt of the ſaid Pyra- 
mids is 481 Feet, and each Side of its Square Baſe 
(facing the four Cardinal Points) 693 Feet, and that 
it ſtands in 299 40! No. Lat. From hence it is 
propoſed to find the Day when it firſt appears with- 
out a Shadow, and alſo how long it is poſſible to 
con:inue without a Shadow, at one Time, when 
Days are at the longeſt ? 


PROBLEM XXXI. By Curioſus. 


Travelling in the Night between the 15th and 
16th of October in the Year 1749, I obſerved, in 
the Heavens, a remarkable Phenomenon, and be- 
ing very deſirous to be able to tell the Hour of the 
Night, I took particular Notice of two remarkable 
bright Stars, which I knew to be Sirius and the 
Planet Jupiter; which Stars, as near as I could 
poſſibly judge, had at that Time exactly the ſame 
Altitude. From whence and the Latitude of the 
Place, which was 529 N, the Hour of the Night 
may be found and is here required? | 


ProsLeEM XXXII. By W. Trott. 

Suppoſe a Beam, having two unequal Weights 
ſuſpended to the Ends thereof at equal Diſtances 
from the Fulcrum, is ſuffered to deſcend (or move 
about its Axis) from a Poſition parallel to the Ho- 
rizon, till it becomes perpendicular thereto ; the 
Time of Deſcent is required, the Length of the 
— being 3 Feet, and the Weights 12 and 18 

ounds? - | 


F 2 Pro - 
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PaobIE xt XXVII. By Mr. P. Kay. 


Of all the Cones of the ſame given Solidity (S) 
to determine that which, being ſuſpended at its. 
Vertex, ſhall vibrate in the ſhorteſt Time. 


ProBLEM XXXIV. By Caliban. 


- If one good Draught of a Bottle, of Brandy ſinks 
it + of the whole Depth; How many ſuch Draughts 
will there be before the Bottle is quite empty ? 


Mg are to ſuppoſe that Mr. Caliban means, that, 
| when the Axis of the Bottle is placed parallel to the d 
Horizon, the Surface of the Liquor will be funk + of fl 
the Bung Diameter: We ſhall alſo take it for granted 
that his Bottle is in the Form 7 the Miadle Fruſ- 


trum of a Spheroid, whoſe Hea, and Bung Diame- | 
ters are in W A as 5 fo 6. 5 
PROBLEM XXXV. By J. T. (from Ladies Diary = 


unanſwered.) 4 

* find the Nature of the Curve (deſcribed by A 
Body giving uniform and direct Chace to another) WW” 
Sr db the Body purſued to move uniformly 1 in 
the 8 of a giyen Cirele. 2 
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There are -Nikewile two Phe Uh the Globe, the 
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Two Enigmas propoſed by J. 8— . 


J. 
1. Sometimes I'm gilded o'er with Gold, 
To make more ſplendid Show, 
Sometimes in meaner Drefs' Prh fold, 
As the fair Ladies Know. 


2. Yer the ſame Purpoſes 1 ſerve, 


WA However meanly dreſt ;- 

P4 And, in my Bowels, carry Food, 

* To entertain my Gueſt. 

"= 3. Sometimes I am a Priſon ſtrong z 

2 en Sometimes laid by neglected: 

| m neither Male nor Female found, 

For which, ne'er leſs reſpected. * 
4. And Ladies if you ould re find, 
_ You'llnvger the more diflike, 
For, if 1 am inhabited, 750 | 
Songs may your Pains rege. 1 


a” 5 | 
1. Oh how delightful is my Plates 
What Virgin Charms do I embrace, 
\.. Thie ſtrongeſt Charms thit Beauty boaſt ; 
By Fate ſo happy is my Lot, 
But ſtill, Ie it not be'forgot, 
How I, at other Titties, at croſt. 


2. For when the Fair take me in Hand, 


They beat, they ſhake, they Rroke, then hid, 
et Der en 2d fl for Sight. 775 Inge 
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And I, this Uſage, don't regard, 
Since by it I'm better prepar d, 
To pleaſe the Fair again at Night. 


3. The hardier Sex make much of me, 

And ſay with Them I well agree; 

So that with both I'm in repute : 

And Ladies I no Queſtion make, 

But, in the Morning when you wake, 
That you will quickly find me out. 


Obſervations, by John Turner, on certain invidious 
Aﬀſper/ſions on Mr. Simpſon's Doctrine and Appli- 
cation of Fluxiens ; publiſhed in the Monthly Re- 
view for December /aft, by Cantabrigienſis. 


Theſe injurious Reflections, which are men- 
tioned by the Author of the Gentleman s Palladium 
(at p. 53) as candid Obſervations and excellent Re- 
marks are judged to be the Productions of that Au- 
thor ; the remarkable Confuſion of Ideas, the pe- 
remptory Manner in which they are delivered, to- 
gether with a Leven of Gall which runs thro* the 
Whole, and correſponds ſo well with his avowed, 
and inveterate Enmity to Mr. Simpſon, are ſuch 
ſtrong Circumſtances in Favour of this Opinion, 
that, I dare ſay, no Body, that knows him, will 
aſcribe them to any other Perſon. - His Modeſty, 
as well as his Deſign, appears in his very firſt Para- 
graph; wherein he ſuggeſts, that the World, from 
a few General Obſervations (which he is to give) 
will be enabled to form a Judgment, not only of 
Mr. Simpſon's Fluxions, but likewiſe of the Wri- 
ter's Abilities, with regard to Method, Conciſeneſs, 
Per ſpicuity, Accuracy, and * 12 It ſeems 
plain · from hence, that our candid Obſerver, not- 
withſtanding his fair Pretences, had far other Views 
than giving an impartial Account of the Work = 
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der Conſideration — Elſe, why are ſuch a Num- 
ber of particular Qualifications muſtered together, 
and ſo emphatically enumerated, if not with a De- 
ſign to make ſhort Work of it, by inſinuating to 
his Readers that Mr. Simpſon had no juſt Preten- 
ſions to Any. | 
Hard, indeed, would be the Caſe of an Author, 
was the Judgment of Mankind to be directed by 


ſuch Commentators ! But the Publick will judge 


for themſelves ; and They are the proper Judges : 
The Reception which Mr. Simpſon's Works, in 
general, have met with muſt, at leaſt, be as ſtrong 
an Argument of the Aughor's having ſome Merit, as 
this Commentator's Inſinuanons can poſſibly be, of 
his having none at all. But to proceed to 
Particulars : The firſt Objection of our Critic is 
againſt the Confuſion with which, he pretends, many 
Things are treated. In anſwer to which I affirm 
that he merits the ſevereſt Contempt for endeavour- 
ing to ſtigmatize this Author for that Confuſion 
which exiſts in his own Imagination, and no where 
elſe: For I ſhall prove to a Demonſtration, by and 
by, that he has been ſo far from being able to make 
good this Charge, that the very Inſtances he has 
produced in Support of it ſerve only, to ſhew his 
own extreme Ignorance, even, in the firſt Princi- 


ples and moſt common Part of the Subject. 


His Aſſertion that Mr. Simpſon bad miſtaken the 
Effect for the Cauſe, is equally unjuſt and without 
Foundation; what follows thereon, downright 
Nonſenſe. Mr. Simpſon builds upon his own De- 
finition z which, he tells us, Bimſelf, is not e 
the ſame as That of Sir Iſaac Newton, and has alſo 
ſhewn wherein the Difference conſiſts : He ought 
not, therefore, to be accountable for an injudicious 
Commentator's not being able to reconcile the one 
with the other. 


But, 
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But the moſt injurious Reflection that the Ma. 
lice and ill Nature of aur Critic could paſſibly ſug. 
geſt is, his Imputation of Plagiariſm. He has had 
the Confidence to aſſert, without the leaſt Reſerve, 

that all Mr. Simpſan has given for determining the 

Fluxions of the Sides and Angles of Sphetical Tri. 
angles, is taken from Mr. Cotes's Efltimatio Erro- 
rum. Tho' this Book is in every Bodies Hands, 
and not one Half of the Things given by Mr. 
Simpſon are to be found in it; And tho' his Me- 
thod is, alſo, quite different. 1 2211 

Thus much in anſwer to his General Charge, 
concerning Confuſion, Miſtates, and Piagiariſm.— 

I come now to take ſome Notice of the Particulars 
produced by him to prove chat the Aut har has nei- 
ther Method, Conciſeneſs, Perſpicuiiy, Accuracy nor 
Judgment; where I-ſhall make it appear, to a De- 
monſtration, that the Commentator has neither Vera- 
city, 'Preception, Reaſon, Senſe, nor Modeſty. 

Here his Remarks on the Author's Definition of 
a Fluxion firſt demand our Conſideration: Mr. 
Simpſon makes it to be, the Magnitude by which 
& flowing -Quantity 4v04/4-b5 uniformly increaſed in 
a given Time.“ This Definition the Critic repre- 
ſents as a very odd one and With regard thereto 
advances the two following, extraordinary, Poli- 7 
tions. " For . 

1. That, in Quantities uniformly. generated, the 
Fluwion muſt (according to the ſaid Definition) be 
the Fluent itſolf, or elſe a Part of it. 

2. And that, in other Qpantities generated by a 
variable Law, the Fluxion will not be a real, but 
an imaginary Thing. 

To tho firſt of theſe Object ions T anfwer, that the 
-Flunion.is neither the Fluent: itself nor a Part of it: 
It is a n of the ſame Kind with the Fluent ; 

but the Fluent being the Quantity already produced 

by the generating Point, Line or Surface, RT 
322 1 
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fill. in Motion, and the Fluxion what will ariſe, 


hereafter,, from the Continuation. of that Motion; 
the latter can no more be denominated a Part of 
the former than the enſuing Hour a Part of the 


Time paſt, 


But his ſecond Obſervation is a ſtill more glaring 
Inſtance of his Diſingenuity, and Want of Judg- 
ment. Does ja follow, becauſe a Body, really, 
moves over a certain Diſtance, 'in a given Time, 


A *»* 


\ 


tinued. 5 
The * which a Body would uniformly 
move wi ſuch, or ſuch, a propoſed Velocity, is 
no leſs real becauſe no Part of it is actually deſcribed 
with that Velocity. — It is allowed, by All, that 
i Body, deſcending by its own Gravity, acquires, 
in the firſt Second of Time, a Velocity ſufficient to 


. y S 


carry it 


ſame Time, with its firſt Velocity uniformly con- 


„ lniformly, over a Space of 32 Feet in the 
next Second: Now this Diſtance of 32 Feet, is, 
according to our Sagacious Critic, no real. Quantity, 
but, an imaginary Thing. Strange Perverſeneſs, 
and Stupidity ! not to diſtinguiſh the Difference be- 
tween the Meaning of à real Diſtance and @ Diſtance 
really deſcribed. . | | 

The next Inſtance he brings to prove the Author's 
Want of Judgment, &c. relates to the Reſolution, 
of the fluxional Equation c x* # + y # = 45: Whoſe 
Fluent the Author makes to be) = — cx 


xx + 24x + 24a +dM*;, where M denotes the 
Number «whoſe Hyperbolical Logarithm is Unity, and 
d any conſtant Quantity which the Nature of the Pro- 
blem may require. With reſpect to this Solution the 
Author intimates that, though the Conditions of the 
fluxional Equation firſt propoſed are anſwered by 
the Equation y = Wan” 24x +248 (where 4 
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Exponential 4 M is wan 070 et ſuch a Loldtion 
can be of no real Uſe in the Aution of Problems, 
ſince the ſaid Equation, or Fluent (without the Ex- 


ponential) is not capable of ſuch a Correction as the 


N ature of the Problem may require. 
No let us ſee what our Critic ſays to This. He 
affirms, that if the F luxion of the laſt Equation, with- 


out the ee 8 the fluxional Equa- 


tion propoled, then the Exponential is not neceſſary, 
tie, that, the Reſult will 5 ebenes as 57 Na- 
ture of the Problem diretts.. 


It is impoſſible for any One to be giiky of 
ter-Incanſiſtencies than are here. advanced, He 
ows that the Nature of 13 Probl yire 


m ay, req, 
a particular Correction (v i ju) et He 6 | 
ak Sh Re, tho tho Se f fk 


that the, olution is Per 
orrection, and. in re ality, no Mio at all. — 
925 in mo Caſes x and y are equal to Nathi 
the fas ime, theſe Cafes Mr. Simpſan has i Fug 
trated” by an Exam ple. From whence any one, 
who has, the leaſf Nen. will eaſily ſce what 
Uſe to make of the Exponentia! in any other Caſe. 
8 Means. of which, only, (and not by a conſtanc 
0 


antity) the neceſſary Correction can be mage, let 


that neceſſary Correction be what it will... 


Dur 8 in his next Article, abates ſomewhat 


of his uſual Poſitiveneſs : He defires to be informed 
Hew, (at. P. 455) lit Author comes to mate X 


+>, Ce. Now had he been capable of reading but 


rwa Pages farther, he would, not: only have found 
the Reaſon: he wants, but muſt, in ſpite of his Pre- 
judice, have approved of the Author's. Invention. 
But be ſays, ee het Eh very obſcure and iutri- 
=> z in which, be is certainly right, iſ ha any ſpeaks 
as it appears to him. Nay | I will allow 


by 5 4 ge * is intricate; being * 
of 
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of the moſt difficult, as well as one of the moſt im- 
portant Enquities in Natural Philoſophy, and ſo 
much above the Commentator s. Level, that an in- 

genious Author, to whom he, every where; ſhews 

2 remarkable Attachment has repreſented, What 

Mr. Swmpſes has (ſince) demonſtrated thereon, as a 

Thing not to be done by An xy. 

Our Critic farther — that the Author has 
in the Courſe of his Work, ſeveral. Problems which 
40 not at all belong % Fluwions. This Aſſertion, in 
one Senſe, may be allowed to be juſt: But, then, 
he has hot thought proper to obſerve, alſo, that, 
thoſe very Problems are given, as introductory to 
Others, where both They and Fiuxions are abſolutely 
neceſſary. As to the, I bole, laſt Section, it is to 
be conſidered in the Light of an Appendix; as the 
Title theteof, the Reſolution of Problems of various 
Kinds, ſufficiently confirms. 21. y 

I have now but one more Particular to take No- 
tice of 3 and this relates to our Critic's admirable. 
Sagacity in finding out the true Reafon why Mr. 
S1mipſon affutned the Title of, the Doctrine and Ap- 
plication of Fluxions to his late Work: I his he ſig - 
nifies was done to give it a Character and make it 
ſell, as being Mr. Emetſon's Title to u Treatiſe — 
on the Subject. As it would be extremely 
to find proper Words to expreſs the Ideas that muſt 
ariſe in the Mind of an intelligent Perſon, on this 
Information, I ſhall leave my Readers to make 
what Remarks they pleaſe on ſo well grounded and 
proſtable 2 Diſcovery. One Thing, however, I 
muſt obſerve —- If Mr. Simpſon did really act with 
thoſe Views, iti order 10 irtipoſe upon the Publick, 
he is certautly very ungrateful, in forgetting, ſo ſoon, 
the favourable; Reception his former Book on the 
Subject met with ; tha* unaccommodated with a Ti- 
tle of Mr. Burr ſon . 


We The 
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The extravagant Encomiums which our Critic, 
every where, beſtows on this Gentleman, at Mr. 
Simpſon's Expence, cannot be unobſerved: And 
many Perſons have, to my certain Knowledge, 
heen, from thence, induced to think (eſpecially Thoſe 
who know how incapable he is of carrying on the 
Diary and Palladium without the Aſſiſtance of ſome 
abler Hand) that he has an Intereſt in courting the 
Favour of that Gentleman, and that he is actual! 
aſſiſted by him. — Whether this Opinion has auf. 
ficient Foundation, and whether a General Belief 
of it can be of any Service to the ſaid Gentleman's 
Character, I do not take upon me to determine, 
One Thing, however, I ſhall take the Liberty to 
obſerve. -— As all Men are liable to Errors, it is 
rudent to avoid all Cauſe of Miſunderflanding with 
hoſe, who are the moſt capable of detecting our 
Weakneſles. | "1399031 
I ſhall now oblige the Curious with certain Ad- 
vertiſements, ſent by an unknown Perſon z the 
four Firſt whereof appear to have been printed in 
the Daily Gazetteer for December laſt 3 but in what 
Paper the laſt was printed, or whether, ever printed 
at all, ] am uninformed,” - 


JOHN TURNER, 


No. I. (December 4.) 
To the Worſbipful Company of Stationers. 


Gentlemen, | | 
Hope you will pardon the Liberty of this Appli- 
cation, which I was induced to on the following 

Account : The Ladies Diary, as well as every com- 
mon Almanack, is, I am informed, a Part of your 
Property; which I cannot help thinking is treache- 
rouſly undermined by the Compiler thereof, who- 
ever he is, whom you entruſt, + This Perſon, at 
the ſame Time, carries on another Work of the 


like 


5 
( 
( 
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like Nature upon his own Foundation, under the 
Name of the Palladium, which you may probably 
be apprized of: But you may not perhaps be ſo 
well informed, that all the beſt Materials deſigned 
for the — by the Contributors, are ſelected 
out, and reſerved by him ſor his ſaid Palladium. 
This, tho* perhaps below your Notice, is a Mat- 
ter of Fact well known to the Contributors, whereof 
l own myſelf to be one; and have more than once 
been diſappointed in not meeting my Mite in the 
Place where I expected to find it; which, to con- 
feſs the Truth, is the principal Reaſon of my tak- 
ing this Freedom. Any Perſon, by comparing to- 
gether the two Performances for the enſuing Year, 
will ſoon be convinced, that tho? the beſt of them 
is far from being perfect, yet the Diary is by many 

rees the worſes ; and I will venture to ſay, the 
very worſt that has yet appeared. So much has this 
once uſeful Performance ſunk in its Value, thro? 
the Inability of an unskilful or deſigning Conductor 
on the one Hand, and the Palladium drawing away 


its beſt Support on the other, 
No. II. (December 6.) 
To the Worſpipful Company of Stationers. 


Gentlemen, | 
HE Author and Compiler of the Palladium, 
and Ladies Diary, in Anſwer to the Adver- 


tiſement of the 4th Inſtant, ſigned Hongftus, does 
not take upon him to determine whether the Au- 
thor of that Advertiſement is a Knave or a Fool, 


Spefire, Demon, or Apparition; and therefore thinks 


himſelf not culpable for what is ſaid of him in the 


Dark, without Proof. If he is an honeſt Man; 
no Shadow, but a real Subſtance, actuated by the 
Principles of Morality, he is deſired to come forth 

into 


4. Obſervations, 8&6) 
ito the Light, and make good his Aſſertions, viva 
vacu, if e can, in the Preſence of you Gentlemen, 
and before the Face of the little Compiler, who 
him to appear before you in the Cauſe of 
Truth, at Stationers-Hall, or at any other conve- 
_ nent. Place be ſhall appoint, to diſcuſs the Matter 
ef Fact before i Judges. And that he may 
have u Excuſe for N he is hereby promiſed 
a Reward for the OY of his Name and Per- 
be tpoke withal, meaning Mr. 
And any honeſt Man that will diſcover 
who this 1 Writer d, ſhall receive ample 
Satisfaction, upon certain Proof of his Identity. For 
the 2 of the Ladiat Diary for 1751, which 
this Author of Conſequence would recommend him- 
lf to improve, the preſent Author of it appeals to 
your Judgment ; he having always acted with the 
_ Integrity as if the faid Diary had been his own 

z When that Honour fails, or he betrays 
— 2 expects the Character which now be- 
_ to this 1 —— and unfait Accuſer. His 
Mite was not worth preſerving. It is a Rule to 
oligo the Public with what is preferable, rather than 
an inſignificant Contributor, who may enquire for 
the Author of the Palleditan of Mr. Simpſon, at 
Stationers-Holl. 

N. B. The firſt and laſt Sheet of the Diary, made 
to contradict each other about the Deli of Eet- 
ters, occafioned by the Printer, the Author does 
jog ſhall alt "be left ar Mt. Prices in | the 


Lach abn. 


for, ſo thut he may 
Heneſtus. - 
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No. HE. (December 13.) 1 
To IEY the Compiler 4 the a 

_—_. M d. 
IR. 
THEN a Diſputant leaves the Point in Guus 
tion, and falls to Swaggering and Raving, 
it is a certain Sign: that he either has a bad Cauſe to 
manage, or wants Senſe and Temper to-make thei 
heſt of a good one. The formetol. which). I cke 
to be your Cafe x ince,. notwithſtanding 22 Kaur 
ill mannered Bluſtering, you either entirely. fargers; 
or wiſely omitted, to take Notice of the: principal 
Mater urged againſt, yau. — Could you have fairly 
made ĩt appear that you had never convertedi ta nun 
own Uſe hat was deſigned ſot the Diary, bu nerd 
not. have heen under ſuch furiaus „ 
knave, Feal, Spectre, Daemon, cc. 
Lau inſiſt much on your Honour and 1060 
which I hall nat now diſpute but if the Walt 
as well as myſelf, ſhould acquit yau of ſiniſten Des: 
ſigns,. how then is the — Badneſs' of / the 
Diary under your Hands to be acoounted for d. 
Either your . — your Judgment muſt be: 
called. Queſtion 4 whatever you may think) 
or pretend, chat oner uſeful Work, is nom no bet 
ter than an incorrett poor Performance, abounding! 
with the moſt enormous das Abſurdities. One or two 
7 which, with“ your Leave, I ſhall here take the 
iberty- to produce as a Sperimen. 

ie F iſt is your Third Mathematical Queſtion 
for the Fear, which runs thus: = 

From what Height muft' « Ball: of four Ounees' 
Weight be let fall, to baue 49 Vr Pounds Force on 
an — whoſe- Angle of Ineidenee 104 


This 


— — — — 
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This Queſtion, which is no better than down- 
right Nonſenſe, you (who always Prefer what i; 
beſt) have thought proper to oblige the Publick 
with: Tho* every one, the leaſt acquainted with 
the Principles of Natural Philoſophy, knows, that 
the Forces of Preſſure and Percuſſion can no more 


be a together, than a Line t a Sur- 


+ Another: of your Queſtions Gigned Upurenſ 
is as follows; 

Tv | determine the Sides of the leaſt right-angle 
Triangle in whole ws, weys ms are in Pro- 


Por ion as 7 1% 11. 
From this Queſtion 1 am rid the World will 


de apt to conclude, that you are about as well 
verſed in Euclid's Elements, as in Sir Iſaac New. 
ons Philoſophy. What Pity it is, that neither 


ou, nor your ingenious Correſpondent, ever 
— talk of ſuch Things as incommenſurable 
Quantities. Had you been the leaſt inſtructed here- 
in, you might have diſcovered that this eee 
is alſo impoſſible. 

A Multitude of other lnſtusces of the like Na- 
ture might be brought againſt you, did it ſeem 
neceſſary: But what is already advanced may ſuf- 
fice to ſatisfy my firſt Aſſertion, viz.” That the 
Diary: bad greatly — in its Value," either through 
the AP, or Deſigns, of the Conductor. 


N I, ., 


Hs, 


IT d reer EY the. 


above Objections, and ſome few others, to the Sa- 

tisfaction of the Publick, the Spectre that has 

ſo much diſcompoſed him, engages to appear in 

his own proper 4 without the Temptation of 
* Reward, offered for ſuch „ 
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91 W 
N. Anſwer to Yeſterday's | Adrewbemeße 
125 pretended Hon , it is only proper t 
obſerve, — as he is either "afraid, or aſbamed to 
comply with the Honour requeſted (See Gaxeſteer 
Aale 6th) by appearing in propria Perſona, be- 
— and the Perſon whom he acouſed, he is 
unworthy farther Notice. For the Solution of the 
Problems «which this Sham Litigant wants to be 
ſatisfied in, he is referred to the next Ladies 
Diary: It being inconſiſtent to engage in a Diſ- 
pute with an unknown, Perſon, at a certain Ex- 
pence, or to enter the Liſts with one who der 
ſerves only Contempt or Pity for his Eras Is: 
norance. and abandoned Conduct; actin 
Ae in the Dark! and abſectiy i Fe Fn ATA 
uſing to ſhew himſelf by Day-Light. As be 
Ladies Diary depends more on Amuſement for 
the Fair Sex, than on the Propriety of Mathema- 
tical Problems, were his Objections to two Pro- 
blems juſtifiable, it would concern but about five 
Hundred Buyers, whereas, by the Addition of a 
Ladies Oracle, and other Improvements; to the 
ſaid Diary, of late Years, the Sale of it you 
xxow, has been increaſed by ſeveral Thouſands 
a the Number had before ſunk by being oyer- 
loaded with the Problems and Solutions com- 
plained of, which being of late too many for 
that Claſs of Readers, our Palladium was forced 
to ſupply every Reader with their Humour, at 
the ſame Time every Thing therein is cad esst 
with what 3 contains, and they ought'ip'be 


read together. 
H The 
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griety of Mathematical Problems, and that, were 
my Qhjeftions juftifiable, it would concern but about 
five Hundred Buyers: Which I believe may bearue. 
But then, will it nat appear ſomething extraor- 
dinary to the World, that you, &y whom Er- 
raf in the Science of Aſtro have been diſ- 
covered and corrected, by whom Mathematical Cal- 
have been improved, Natural Philoſophy 
en an /eful, &c cc. and who pro- 
bg impraus ide ingenious Youth of Britain, and 
them, by Degrees, ta rival the greateſt Mafters 
. z 1 fay 2 
erſon of ſuch prodigious Merit, ſhould fly 
to ſo, poor a Plea in his awn Defence, and treat it as 
a Matter of little Conſequence, whether the Pro- 
blems ke publiſhes in the very Science he undertakes _ 
to 3 = are proper or ee, rational or 


J . 
as Give me leave to tell you, Sir, whatever may 
os WW be the Caſe with Reſpect to the —_— of — 
q Readers, your Recurring to ſo pitiful | 
ſuits ill with the Charadter oh a Philoſopher a — 
1 Mathematician, from whom the World is promiſed 
N ſuch Wonders. You think it very hard to engage in 
8 Diſpute with an unknown Perſon : But ſurely, of 
all Men living, you have the leaſt Reaſon to com- 


Sie the Prefack to the Palladium for 1751, 


48 aan &c. 
plain on that Score. How many Perſons of Reputs 
tion and ſuperior Genus have you under different, 
fictitious, Names groſdvly inſulted and abuſed? Even 
to that Degree, that the Diary under your Hands, 
is become remarkable for Scandal and Defamation; 
vrhich are there dealt out with unbounded Licenſe.— 
10 Had it not been for This you had never been mo- 
leſted by · Honeſus e Hut to ſee Men of <illingy iſhed 
Merit, and the moſt amiable Characters ; treated 
-with ſuch inſufferable Inſolence by a wretched Pre. 
| tender, muſt fill every generous Mind with Indig 
nation, and make them deſpiſe the Wretch, whoſe 
Faultꝭ they men otherwiſe be inclitable to fe 
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ADVERTISEME N f. 
LL Petſons, inclining to encourage this Work, 
are deſired to ſend their Performances (whe- 
ther new Problems, Paradoxes, Solutions, Cc.) 


Poſt paid, to be left with Mr. James Morgan, at 
the Three. Cranes, in Thames-ftreet, before the 20th 


1 * "> HERE'S 
The Fourth Number being to be publiſhed on the 
iſt of June enſuing, _ 
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N g to the PxoBL ENS propoſed in the 
en NUMBER. wit 


Rees Kun. geg by the Proper Mr: 


1 wind 7 for: this 

leſſer One; then, by the Problem, 48+x: 
48492: 62 6, and 48—x : 48—9 2: 3/4, theres 
fore 2404+ 5#=288+6y and 144=—$x=96--27 3 
whence is found = 24andy = 12. 


The ſame anſwered 4 Mr. P—k Grorge of the tte 


1 


L x * 5 greater Number ond, the 
leſſer One; then, 48 being denoted by b, we. havez 
by the Problem, b+y: Tx: : 5:6, 9 : 
66+ 6y=5b+5x : In like Manner b—y F bs: 
3: 2, therefore 2b—2y=gb—3xz; from whence © 
and the preceding Equation 2*=6 ; tee 
4=24 and y=12, 

This Problem was, alſo; anſwered oy —ç | 
Ren, Mr. Vida, Bae, Mr. l 
and L. N—n. 


PaoklEM XVIII. Anſwered by MF. W. Phippt. 


Let the. Area of the Triangle be denoted by A,the 
given Difference by a, and let the Perpendicular, fal- 
ling from the Right- Angle upon the Hypothe- 
nuſe, be denoted by x : Then will the Hypothe- 


nuſe be expreſſed by a+ ; N 9+3X 
DY 


* 


50 Anſwers to the Problems 
—=4, which reduced gives x = =; 
from whence the Sides and Angles may be found. 


-,'+ - 'The ſame anſwered by Bidefordienſis. 


Put à to expreſs the propoſed Area, d the given 
Difference and x the A e 3 then will 
p | 


-A za, whence e „But it is 
known that the Baſe of any Triangle is to twice the 
Perpendicular as the Sihe of the Vertical Angle is 
to a fourth Number, whoſe Difference from the 
Verſed Sine of the Supplement of the ſaid ogy is 
equal to the Verſed Sine of the Difference of the 
Angles at the Baſe ; therefore, in this Caſe, it will 
be as x: 284—29:; : 1: = which taken from 


1 leaves 1 — — the Verſed Sine of the 


| | * 
Difference of the Angles at the Baſe; from whence 
the Angles whemſelves and conſequently the Sides 
may be found. © | & 


De ſanie anſwered by Mr. George. 
Let the given Area of the Triangle be expreſſed 
by a, the given Difference by 2#, and the Sum of 
the Hypothenuſe and Perpendicular by 2x; then 
will the Hypothenuſe be denoted by x Tn, and the 
| Perpendicular by — , therefore & - = 24, 
whence-x will be had = Viaggi. Let now 2nn 
be put for the Hypothenuſe q for the Perpendicu- 
lar and 22 for the Difference of the Segments of 
the Hypothenuſe, then 9:+2z will expreſs the 
greater Segment and ]- the leſſer One; there- 
tore, by the Nature of the Circle, * — 2 = 4* 
and æz Vn - from whence the Sides and 
Angles may be determined. * 
| e 


[ 


propoſed in the ſecond Number. 5$1 


be ſame * Geometrically, by the Propoſer 
$; 


Mr. Mols, who alſo ſent an Algebraic Solution, 
2, ,, Consraverion, . 
Let the Square D 0 


AC be con- 
ſtructed ſo that 
the Area thereof 
may 0000 to | 
twice the given A 
Area, and in AB, E B KF 
roduced, take BF equal to Half the propoſed 
Difference between the Hypothenuſe and Perpen- 
dicular ; join F, C and take FE, FG, each, equal 
to FC; then having deſcribed a Semicircle on BG 
make BH=BE, and parallel to AB draw HI 
meeting the Semicircle in I; join I, Band I, G and 
BIG will be the Triangle required. 


1 


DxMONSTR ATION, 


Draw IK perpendicular to AG. . 

Becauſe FE—EB=FB= Half the given Dif- 
ference, it follows that FG—-EB will likewiſe be 
equal to Half the given Difference and conſequently 
GB—IK (EB) = the whole Difference. More- 


over, ſince FE = FC FG, by Conſtruction, it is 


evident that a Semicircle, deſcribed on EG, will 
paſs thro? the Point C; therefore CB and IK being 
each perpendicular to AG, and IK =EB (BH) by 
Conſtruction, it will appear that GB x (EB) IK 
BC*= twice the given Area. 

RN E. D. 


| Method of Calculation. 


| In the Right-angled Triangle BFC are given 
BF, and BC, whence Ls. and conſequently = 
| Na * 


92 Anſwers to the Problems 
FE (FC) — FB and GB=FC-+FB may be had : 
Then, by the Property of the Circle, BI'= 
GBXBF and GI = FNR, whence the 
Angles may be found. 5 
Mr. L. L— ſent a Conſtruction to this Pro- 
blem, as did, alſo, Mr. R—ſen, and it was an- 
ſwered, Algebraically, by Mr. Vid. 


/PROBLEM XIX. Anſwered by Mr. Widd. 
F QC © Inthe Triangle 


... ABC are given 
E AB (= 14) and 
BC (= 6,) by 
R which the Angle 
. BAC, expreſſing 
the Courſe made 
good, and the Side 
| AC, expreſling 
the Diſtance made 
9 * good, are found 
; TS equal to 239 127 
and 15.23 Miles: Then in the Triangle ADC are 
given the three Sides, by which the Angles CAD, 
ACD and ADC are found equal to 70 50, 459 
7 and 649 3'. reſpectively ; whence the Ship's 
Courſe on her Larboard Tack will be had equal to 
429 22! from the South towards the Eaft, ſhe ly- 
hg at that Time 70® $! from the Wind, and That 
on her Starboard Tack, ſhe lying then 459 49 
from the Wind, 219 41! from the North towards 
the Ban, © eG | 


"The ſame anſwered by the Propoſer Nauticus. 


Let AF be the Meridian paſting thro* (A) the 
Port from whence the Ship departs ; make AB 


perpendicular. and. BC parallel to AF, the former. 


equal to'the given Departure, and the latter "_ 
the 


» 
* 


25 72. | 

EF | 7 7 * 
a.. re e. fo e ber, Van 
e neTwee 2 ICE fer lie 


75 alt, . gore 2 Age nes 6e, 


| ir a He [hi Ae e. au A Hhe 


. 1 „cd. L991 Var ty #412 aaf, 
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propoſed in the ſecond Number. 63 


the Difference of Latitude made good ; join A, C 
upon which let the Triangle ADC be conſtituted ſo 
that AD be equal to 12, and CD equal to 16 ; alſo 
make the Angle FAE equal to the Angle which 
the Direction of the Wind makes with the Meri- 
dian : Then in the right · angled Triangle ABC are 
given the two Legs, whence AC will be found 
15.23 and the Angle BAC = 239 12“, conſe- 
quently CAE = 4258 ; alſo in the Tang le CAD 
will be given all the Sides, whence the Angle CAD 
will be had = 700 635, DCA = 459 7! and 
ADC = 649 ; but DAC — BAC = 4 479? 41! = 
the Complement of 42 19/ the Angle which the 
Ship makes with the Meridian on her Larboard 
Tack towards the Eaſt, ſhe then lying 709 11? 
from the Wind, and ACB — ACD = 219 417 
the Angle which ſhe makes on her S'arboard Tack 
from the Meridian Eaſterly, lying at that Time 
45 49! from the Wind. 

Mei Moſs, R—ſon, and N—1, ſent their Me- 
thods of anſwering this Problem. 


PROBLEM XX. Anſwered by Mr. Phips, 
Divide the whole Expreſſion, & _ —= >» v 
* —y* = 3 Xx #—9, by x—y and you will have 
* +xy +35* = 3 and 2 * +) = or y= 
W. Subſtitute this Value of y and alſo its 
Square in the Equation K*. xy + y* = = 3» then 
reduce it and it will become x* — 4 x = 2 ; which 


ſolved gives x = —— 21.8935 * Hence, 


2x being greater than 3, it appears that y will have 
a 2 1 Vane.” 


The 


34 Aſivers to the Fun 


The Jae anſwered ty Mr. L. N—n of Camber: 
well. 


If the given e be divided by x—y, it 
lean Foil + 9 + 5* Fas Bak 


therefore y = Y = (by putting = @) a-, 


and x* + TT = 24, 01 or a — ax + * 
24 z whence x S, 4 ook 
a a) Bama". . 


2 2 4 


The * anſwered by Mr. T. Leigh. 


_ Givens? - = — 29* = 3* — 25; from 
whence the Expreſſion ** + 0 +y* = 2K — 


2y = is derived, and from thence x = —— 21 


This Problem was, alſo, anſwered by Met. 
. R—ſon and George. Beſides — above 
Methods of Solution, the Problem will admit of 
anqther wherein x y; in which Cafe, * and 

ing alike concerned with different Signs, each 
Par of the Equation will become = 0. 


Paquue XXI. Anſwered by Mr. R. R. H. of 
Southwark. 


T yy b, c, d, e, f, g and h be the s 

made by dividing the Leaſt of the three eee 
Numbers by the given Diviſors 2, 3, 4, 5, 6, 7, 8 
and 9 reſpectively, and let x denote that Num- 
ber; then by the Problem x 24 + 1 = 46 + 
2=4c+1=5d+4=6e+55 of + 1= 
8 + 5 = 9þ + 2. Therefore, comparing the 

tuo firſt Values of x together, we have a = 6 + 


propoſed in the ſecond Number, 55 
nich ought to be a whole Number; there- 


fore al is a whole Number, which put = s, 


then 0 = 2» —1 and/36+2 =4c + 1 = 61n—3 
| | TL 1 ni 

therefore cn — 1 +—— and ——a whole Num- 
ber which put = m; then take the Value of x in 
Terms of m and compute the Value of d, alſo put 
another Letter for the Fractional Part of that Value, 
and ſo proceed with all the Terms, and you will at 
laſt have x = 2520 71 — 2491, which if 7 be taken 

ual to 1 will become x = 2520 — 2491 = 29, 
Now if 29 be added to 2520 which is the leaſt com- 


mon Multiple of all the Diviſors, the Sum 2549 


will be the ſecond Number required, and if to this 
2520 be added their. Sum 5069 will be the third 


Number ſought. - | 


After the very ſame Manner, this Problem was 
anſwered by Mr. F. H-———7z the Propoſer and 
by Mr. N——32. | 


The ſame anſwered by Mr. George. 
Let x repreſent the required Numbers, then , 
XX; — K—5 —4 K——1 K«„—2 \ x—l 


CT —  ww———  — ««_——  _——— Fw———— 


r and —— 
muſt be all whole Numbers: Let therefore — 


become = z but 2 is to be a 


whole Number; let it therefore be put @ = and we 
ſhall have »= 84+ 3, which ſubſtituted for x gives 
* = 72a + 29, whence the third Expreſſion be- 

72ap28 _ E 2a , — 24 
comes —— = 10a + 4 + > * NM 2 = 
then 


86 Anfers to rb Problem- 
then 4 ==, x.= 252m ++ 29; and the fourth Ex- 
preſſion - gte = 42 ＋ 41 Now, as chis laſt 
ad is a whole Number, let the Value of 
laſt found be ſubſtituted in the fifth Expreſſion and 


e , OR S 6.49 5. put 


| 7 _ 17 then # ==, x 6305 + 29 and the 
ſixth Expreſſion e = 1579+ 7 + f 
Let 3 2 v, then 5 = a, x = 1260v + 29 and 


the ſeventh Expreſſion— — = 420v + 293 
in which there is no 1 3 0 the Va- 
lue of x laſt found being ſubſtituted in the laſt Ex- 
preſſion it becomes — =6 zovHÞ 14 where 


2 
there is alſo no Remainder ; ; whence it appears that 
1260v + 29 will expreſs the general Value of x, v 
being taken, either, o, or ſome Affirmative 
even whole Number. For as 2 * 1260 is = 2520 
the leaſt common Multiple of all the Diviſors, it is 


evident that when v = o, # = 29; When v2; 


* = 2549 and when v=4, x= 5069 which is the 


third Number ſought. 
Meſſ. R—fen, Graham, and Widd alſo anſwered 


this Problem, 


PuonLen XXII. Anſwered by Ms: Graham. 
Let x be the Hei ght required, then ſince the 


Velocities of falling Bodies are as the Square Roots 


of the Diſtances perpendicularly deſcended, the ab- 
ſolute Celerity of the Ball after it has deſcended thro? 


the Height x will be as x, and its Momentum as 


Propoſed in the ſecond Number. 57 
r. Now if e be put for the Coſine of 400, the 
Inclination of the Plane that receives the Impulſe, 
Raditis being Unity, it will be as 1: c:: n 
aty/x the Force with which the Ball impinges ori 
the ſaid Plane. In like Manner the Force im- 
prefled on the other Plane by the Ball of 9 Ounces 
will be found to be 9 iz, where n is put for the 
Coline of 259 the. Inclination of the ſaid Plane to 
the Horizon: Wheneo we have this Equation 
44 = i, which being reduced gives x = 


243n* %. 1 
4 = 85 Feet nearly. 


The ſame anſibered by Mr. Widd. 

pos the Force of the greater Ball, falling 
from the Height of. 12 Feet, on the Plane whoſe 
Inclination is 259 to be x ; then will the Imp | 
of the leſſer Ball, falling from the Height of 12 
Feet, on this Plane be = 53: But by the Laws of 
Mechanics Sine of 659: Sine 30%: : 3: . 37566 = 
the Impetus of this Ball, from the given Height, 
on the Plane whoſe Inclination is 40%. Now, the 
Force being as the Velocity, and the Velocity as the 
Square Root of the Space deſcencled thro', to de- 
termine the Height a Ball muſt fall from to gain an 
Impetus = 1 that acquires an Impetus . 37566 
in falling 12 Feet, ſay as . 375686“: 1* :: 12; 
85.034 Feet the Height required, 


The ſame anſwered by Mr. R — ſon. 
Let x be the required Height; then ſince -the 
Velocity is as the Square Root of the Diſtance per- 
pendicularly deſcended, we ſhall have 9012 for 
the Force of the Ball of 9 Ounces and 44/x for 
the Force of the Ball » 4 Ounces : Bur, by Be 


* 


38 Anſwers to-the Problems. 


Principles of Mechanics, the abſolute Force of a 
Body is to the Force exerted on a given Plane, as 

Radius to the Coſine of the Planes Inclination to the 
Horizon ; therefore, pu ting a for the Sine of 659, 
and Þ for the Sine of 30, we haver;a:: : 04/12: 
gay/ 1: 12, the F orce exerted on the Plane whoſe, In- 


*clivation is 255, apd 1:3: Ne 4%, the 
Force exerted on the Plane whoſe Inclivation is 400; 


whence, by the Problem, 3% = gi, and 


S 4 4&4 


#== Ee = 85.033 the Height required, 
This Problem was alſo anſwered by Mr. Mass. 


| PROBLEM FI Anſwered by Mr. Graham, the 
Propoſer. 

Let the Sineg be to each other as m to u, and 
the Coſines as to $ then if the Sines be denoted 
by * and Y, we all have &: 5: : n: , and 
Vi i: :p: Whence, by Squaring 
the Terms of the laſt Proportion and ſubſtituting 


ir ſtead of x its Value 15 „ derived ſrom the firſt, 


-= 2 
in: : p* : q*, conſequently 
"we 27 * 1 — | 
2— gar —_ * and y — * 0 
Dae — 9 


whence every T hing required may be had. | 


The ſame anſwered by Mr. Leigh. 


Let the Sines be denoted by x and y, and let 
their Ratio be that of 1 to a, alſo let the Ratio of 
the Coſines be that of i to c; then will 4 X = 


* and e & 1— = 1—y* ; whence 2x* = 
As . 9 2 


$34 


» i 


propoſed in the fecond Number. 9 
__ =, the. Verſed Sine of tuice the Arc 
whereof x is the Sine to Radius, Unity. 


Tube ſame cnfwered by Me bee 

Let N and i repreſent n 
the given Ratio of the 
Sines, and p and g the 
given Ratio of the Co- 
ſines; take any Line 
DB which divide in 
C. ſo that DC: DB: : 
m*:n', and produce 
DB till AB: AC: :: 
˙3 then upon the Di- 
ameter AD let a Circle ws deſcribed, "and let * 
Perpendiculars BE, CF be drawn to meet the Pe- 
riphery thereof; join A, E; E, D, A, F and 
n D and the Thing i is done, SY | 


Duos RATION, N 

By the Property of the Circle AD x cb = 
BF“, AD x/BD/= DE, AD * AC'= AF|* 
nd & AB = AE,; therefore: DF}*: BEI 
AD x CD AD x BD: CD : BD: by 
Conſtruion,/>* :#*, and AFI“: AE“: : AD „ 
AC: AD x AB.: AC: AB: : by Conſtruction, 
75 * whence DF: DE: 11 and AF: _ 
* 2 1 8 


Mr. Moſs. "why A Geomerical ConſtruRion | — 
this Problem, and  Bidefordienſis, Mr. Widd and 
Mr. N—z ſent A ee to it. | 


E 2 Po- 


e  *Arfivers to the Problims 


- "ProBLEM XXIV. Anſwered by Mr. Widd. 
In the following Scheme ler A repreſent the 
Place the Ship failed from, and B the Port ſhe ar- 
rived at; alſo let AR be the Diſtance ſailed on the 
firſt Courſe,and RB that ſailed on the ſecond Courſe, 
Ind, making the Angles ABN and BAN each equal 
to 45®, draw QR icular to BN and RO 
rallel thereto. Then, putting AR=x, in the 
riangle ANB are given all the les and the 
Hypothenuſe AB, whence the whole Departure 
BN = the whole Difference of Latitude AN = 
46.669. Alſo in the Triangle ARO are given 
AO = 24 and AR = x, 'whence RO = 
W#'—576 = QN but QN + BN = BQ, 
therefore QR|*+QB|*=BR|*, 751 7s 2697.879+ 
93:338/x*—576 + „ —576= bo84— 156x+ 
*; which reduced gives x = 24.1033 Miles: 
Hence RB = 53.8967, the firſt Courſe 5* 18“ 
from the North towards the Weſt, and the ſecond 
Courſe 659 8! from the North towards the Eaſt. 


* _ -. The ſame anſwered by Mr. Moſs. 
Let A, in the ſubſequent Scheme, be the Place 
the Ship ſailed from, B the Port ſhe' was bound to, 
and AR, RB the Diſtances the failed on each 
Courſe: Alſo let AN be the Difference of Lati- 
tude, - which, in this Caſe, is equal to (BN) the 
Departure when the Ship arrives at the Port B. 
Draw RT perpendicular to AB and take TV = 
AT and RW = AR; alſo join R, V and A, W, 
and draw RO parallel to BN; then will NO 
(SAN — AO) be known, and from thence PB 
and PA may be found. Now, if - AB be denoted 
by a, AP by 4, AR + RB by c, the Sine of 45 
by 1, and RP by x (Radius being Unity) we ſhall 


have 


v ws . re e Ca 


propoſed in the ſecond Number, Gy 
— * 2K: . ax = TP RT; therefore AT 


(=RV)= A = VF —alnc+20's —— 
* 


alſo WB( RB RA) -, =] +28 


Whence a: c: e πν . : 2 — 

2b + 2nx, and a* — 2ba + z = c 22 

Vb*—2bnx+2n'x*, or 2c V & —20nx+ Z * 

* + 240 — 45 — 2anx, which, if d be ſubſti 

tuted for c* + 24b — a* and both Sides of th 
Equation arc, i will become r — 8h nx + 

ys roi 

cn, found, pe what elle is re. 

qu 


The f ſame anſwered by the Propuſer Nauticus, | 


ConsTRUCTION. 


Y 
. 
= 
E 


Let AN be the Meridian paſſing thro' (A) the 
Port where the Ship departed from, and make the 
Angle NAB=459 ; take AO=24 and AB 66 
biſect AB in F and take FG a Third- Proportional 
to 2 AB and 78; alſo take GI = 78 and having 


drawn DOE 5 to AN draw GH = 
bl 


444nx + 4a * ; from whence 


| 
| 
th 
p 
| 


Gta —* fiery to tbe Problm 

IX, cular to AB, meeting DE in H and 

K/z join. H, A and from the Center K, with the 

Interval AB, let an Arch be deſcribed cutting HA, 
py uced if need be, in L; draw LK and AC, 

parallel to ir, meeting DE i in 0 laſt! Join B, C 

and the Thing ls done ; 3: tk . 


Dzuonsr x ATION, 


Let CM be perpendicular to AB: Then, be- 
cauſe of the . Parallel Lines, KL (AB): AC (:: 
KH; CH); : GI (78); GM, and conſequently 
'AB x GM =AC * he ' Moreaver, (by Con- 
firution) 2AB: 78 :: 78: FG; therefore AB x 
16217 780 which, — from AB x GM = 
AC x 78, leaves AB x FM S AC x 78 — 
4 78|* and therefore 2AB xx FM = 2AC x 78— 
78|*. But 2AB x FM. is alſo = AC* — BC*, 
therefore 2AC x 78 — 78|* = AC* — BC", or 
78% — 2AC 78 « AC“ = BC“, that is 
Ac = BC?, whence 78 —AC = BC and 


AC + 9 I. 
= . 75 8 „ 1 : A,. * 2.5 
we © of ae / 


In the right-atigted Iſoceles Triangle AOP are 
given the Legs and all the Angles, whence pH) is 
found = 2441/2 = 33 94. Then 2 AB: 78 :: 
FG = 46.09, whence AG is had S 13.09 z 
from thence HP ( GPV) = 66.51, PK 
(=IPV/2) = 176.8185, KH (=PK—PH) = 
110.3 and HO (=HP—OP} =42.51, More- 
over OP : Tang. 45%: ; HO: Tang. ' HAO 

which is 600 331, and KL: S. KHL (Col. -HAO) 
:: KH: SKLH (=S HAC) which is 1249 45 
whence d ind BAC will _ be had, 4 


propoſed in the ſecond Number. 63 
fore S. OC A: OA : : Rad.: AC=55.143 and BC 
(=78—AC) :S. 430: : PB: S. PCB which is 828 


1 | 
wg R ſon ſent a Method of conſtructing 


this Problem, and Me. Phips and George ſent 
Algebraic Solutions to it. 


PaoneM XXV.  Anfirered by Mr. R fon. 
P 


Let P repreſent the + 
North Pole, L the Li- 
zard, B Barbadoes and 
M the Place where the 
Ships met; alſo ſuppoſe 
BL to be an Arc of a 
Great Circle paſſing thro? 

B and L and PM part of 

the Meridian paſſingthro* B 
M; then in the Spheri- 

cal Triangle BPL are gi- 

ven. the Sides BP, PL : 
and the included Angle P, whence the Angles 
PBL, PLB and the Side BL may be found, and 
conſequently the Angles MBL and MLB; and 
then in the Spherical Triangle BML are given two 
Angles and the adjacent Side whence BM and ML 
will be eaſily had: Laſtly in either of the Spheri- 
cal Triangles BPM or LPM there will be now gi- 
ven two Sides and the included Angle, whence the 
third Side, which is the Complement of the Lati- 
tude of the Place required, and the Angle P, which 


_ expreſſes the Difference of Longitude from either of 


the Ports, according to the Triangle. you calculate 
from, may be found. 
After the very ſame Manner did Mr, Moſs anſwer 
this Problem. 1 


The 
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In the Spherical Triangle PLB are given the 
two Sides PL, PB with their included Angle, 
whence the Side BL will be found 57 7!, the 
Angle PLB = 110% 48“ and the Angle PBL = 
38* 4/7, Then in the Triangle BLM are given 
the Side BL, the Angle BEM = 412 4“ and the 
Angle LBM = 749 26,, by which the Side LM 
is found = 549% 49!. Again in the Triangle PLM, 
having given the Sides PL, LM with their in- 
cluded Angle, the Angle MPL, expreſſing the 
Longitude of the Place from the Lizard, will be 
found = 229 397 W, and the Side PM = 91 
2 whence the Latitude required is 19 167 
uth. 0 1 


| PrzonLEM XXVI. Anſwered by My, L. N—n. 


8 | It appears that 

Fa | P the Latitude of the 
* Place ſought will be 
ER equal to the Com- 
plement of the 


— O Moon's greateſt De- 


1 clination. For then 

K theOrbit ofthe Moon 

0. 2 will coincide with 
| the Horizon of the 

N Place, at the Time 

L bf the Moon's Ri- 
fing. and conſequently the Time between each 
ſucceeding Riſing of the Moon will be equal to the 
Time of the Revolution of the Earth about its 
Axis. Therefore, ſuppoſing AY, A, and 
5 to be Arches of the Equator, Horizon (or 
| Moon's Orbit) and Ecliptic reſpectivgiy, in the 


Triangle AY & are given the two Angles 5 8 
the 


* 
% 
8 


RL \ 
ZN 


_ —_ . — pets 2s . kh Ol To 
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with the adjacent Side, whence the Angle A will 


be found and alſo its Supplement which is 270 


15 the Complement of the Latitude required, , _ . 
After the very ſame Manner RRH auſwered this 
Problem. 3 1 


Tbe ſame anſwered by Mr. Widd. 

In the Caſe propoſed the Moon's Orbit will co- 
incide with the Horizon: Let, therefore, OAH. 
repreſent a Part of the Horizon or Lunar Orbit, 
YA a Part of the Equator and Y'& a Part of the 
Ecliptic; then in the Triangle AY 8 are given 
Ya =" 459,” the Angle YA = 3 and the 
Angle AY& = 23 29%, whence the Angle A is 
found * = 1529 45!; the Exceſs (62 45!) of 


_ 


which above go is the required Latitude North. * 


PronLim XXVII. Anſwered by the Propoſer Mr. 
k Leigh. | | 

Let 1.0017 $23, the Amount of 1/. and its In- 

tereſt for 1 Week, be denoted by r, 365 the 

Weeks in 7 Years by u, the given Sum by a, and 


the Allowance required by x; then. the Amount 


of a in 1 Week will be ra and, deducting the Al- 
lowance, ra—x will be the Sum put out the 2d 
Week ; the Amount of which will be r*a—rx. 
In like Manner, after deduQing the Weekly Al- 
lowance, the Amount of the Sum put out the 3d 
Week will be r'a—r*x—rx ; whence we have a & 


_ 


— 


Fx X pI pt 193 Ht a + r+ I =0: 


But, by Prob. IV. in the Summation of Series 


Na, Pt rtm3 +153 ----r*+r+1 is equal to 


Ps the 1 . 
s therefore ar: * X i? o, conſequently 


HER x 
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= . X 4 = 61. 55. 4d. the Allowance 


required. 


The ſame anſwered by Mr. Graham. 

Let x denote the Weekly Allowance and m the 
Amount of 1 Pound in 1 Week ; then 3 will de 
note the preſent Worth of x Pounds to be received 
a Week hence and = the preſent Worth of the 


ſame to be received two Weeks hence, Cc. con- 
ſequently the preſent Worth of all the Weekly Al. 


lowances will be defined by S © 7 FOE 
e Which Series muſt, it is evident, be equal 


NN "97 Bl 
IR ANTS wwe, og 5 


2000; whence & =P" — 61, nearly. 


1— 365 


Mr. R — and Mr. Widd, alſo, ſent Anſwers 
to this Problem. 5 ' 


PronLEM XXVIE. Aufwered by S005. 
Let w*— Aw? + Bu* —Cw+D=obea 
Equation whoſe four Roots expreſs the Values 0 
the four required Quantities , y, 2 and u; the! 
if the given Quantities 24,178,1476 and 13042 be 
denoted by 4, J, c and d reſpectively; the Value 0 
A will be expreſſed by a (24,) che Value of B © 


— c—ab+ eB 
MY (199,) that of C by ——— (= 660) and 


that of D by — (= 700.) Therefore our 


4 . 
aſſumed 


nce 


wers 
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aſſumed Equation, by ſubſtituting theſe Values, is 
reduced to W! — 24w* + 1990 — 660 w+ 
200 = © ; wherein the Roots or Values of w will, 
y the Method of Diviſors, be found to be 2, 5; 7 
and 10, which are the Numbers fought. 

Mr. R — en ſent an Algebraic Solution to this 
Problem, | 


ProBLeM XXIX. Anſwered by My. Graham. 


Let ACB be Half A 
the given Cycloid, C 2 
and let AE h be Half | D 


the generating Cir- F 
cle, whoſe Diame- 
ter (being the Axis - 9 B 
of the Cycloid) is | 
rpendicular to the Horizon : Let the Tangent 
# and the Ordinate FD be drawn, the latter in- 
ſecting the Circle in E; alſo join E, B, which by 
the Nature of the Curve is parallel to Fg. Then, 
putting AB = a and AD = x, DB will be = 
&—x and EB r: Now, when the Bail has 
deſcended thro* CF, its Abfolute Velocity, or 
that in the Direction Fg will be as Vr, which will 
be to its Velocity in a Direction perpendicular to 


the Horizon as EB to DB: Whence we have 


: es: 2 * _— the Celerity with 
a 
which the Ball approaches the Horizon, which by 
the Problem is to be a Maximum ; therefore, as 
Vis conſtant and VJ. expreſſes the ordinate 
of the generating, Circle, the Velocity required 
will be a Maximum when the Ordinate becomes 
N to the Radius, or when AD becomes equal to 
8 | : 


"0. | g 
F 2 The 


N 
ö 
' 
| 
| 
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; The fame anſwered by the Propoſer Mr. Moſs. 
Let CB be half the Periphery of the given Cy. 
cloid, whoſe Axis is AB, and let AEB be Half 
the generating Circle; alſo let the ordinate FD be 
drawn: Then, it being known that the Time of 


-Deſcent thro? CF is as the wy 5 4 AE 


of the Semicircle, it is evident that the Ball will 
approach the faſtefftowards the Horizon when AD 
increaſes the quickeſt (the Motion of the Point E 
being Uniform) which it is plain muſt be when AE 
becomes equal to Half AEB, or when the Ball has 


deſcended Half its given Perpendicular Diſtance. | 


Meſf Rn, Leigh, Widd, R. R. H. and J. 
n, all anſwered this Problem. 


N f 


PR 0BLEM XXX, Anſwered by the Propoſer Cu- 
rioſus. 


Since the Altitude of 
the Pyramid and the 
Side of its Baſe are gi- 
8 ven, the Inclination of 

n | the Slant Side to the 
H wy RE r O Horizon will be- found 
ad rote , d be: 540 24%, which 
being leſs than the Complement of the Latitude 
ſhews the Sun's Declination (6? 6*) to be South 
when the Pyramid firſt begins to appear without a 
Shadow. Put, in order to find the Time of its 
continuing without a Shadow on the longeſt Day, 
let HZO repreſent the Plane of the Meridian, HO 
that of the Horizon, HOO the Plane of that Side 
of the Pyramid fronting the Weſt Point and P the 
Pole: Let ©'P be an Arch of a Great Circle paſſing 
thro* the Pole and the Point © where the Sun fit 
begins to appear on the Plane; then in the Trian- 


gle OPO will be given PO the propoſed — 
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PO the Complement of the Sun's Declination and 
the Angle GOP the Complement of the Planes 
Inclinatien to the Horizon, whence the Angle 
ZPO will be had = 399 367/; the Double of 
which converted into Time gives 5” : 16" : 48 the 
Time of the Pyramids continuing without a Sha- 
dow. MW er | 
This Problem was, alſo, anſwered by Meſſ. 
Moſs, R———ſon, and Wiadd. 


PronLEM XXXI. Anſwered by Mr. R 


Let P repreſent the 
North Pole, Z the 
Zenith of the Place 
where the Obſerva- 
tion was made, alſo 
S and I the two Stars 
at the Time propoſed. - 
Put s and c for the 
Sine and Coſine of 
ZP, à and b for the | 
Sine and Coſine of SP, f and g for the Sine and 
Coſine of IP and m ande for the Sine and Coſine 
of IPS (the Difference of the Right Aſcenſion of 
the two Stars) all which are eaſily found; alſo let 
x and y denote the Sine and Coſine of the Angle 
ZPI, then my—nx and y nA will be the Sine and 
Coline of the Angle ZPS; whence (by Spherics 
and the Nature of the Problem) we ſhall have 52 x 


n+ mx + bc = Y + ge, and 7 + 24%y + 
** 14 R x* + * where d === and Pp a , 


ſon, 


e —bc * x 74 1 1 Xo 4 — 217 
z; conſequently LUA == 
ian—f ) y y 7.55 


= = the Tangent of the Angle ZPI; which 
being 
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dig had the Haar of the Night will be eaſiy 


Tue ſame anfidered by the Propaſer Ciirioſus. 


The Geocentric Lougitude of Jupiter (at Mid- 
night between the two given Days) being found, 
by the Tables, equal to 199 23! 3” of Piſces, and 
the Latitude correſponding 19 31/7 % South; the 
Declination will from thence be found equal to 
55 37 51% and the Right Aſcenſion 2509 51! 26”: 
n like Manner, the Longitude of Sirius fat the 
ſame Time) being equal to 109 38! 30% of & and 
his Latitude 39“ g2! 8", his Declination will be 
had equal to 169 22! 5% South, and Right Aſ- 
cenſion 98? - 8321 260. Nor the Sun's Right Aſ- 
cenſion, anſwering to the ſaid Time, is 2119 27 
33" ; therefore the Time of Jupiter's coming on 
the Meridian will be found to be 17! 35% 31“ paſt g 
at Night and the Fime of Sirius's coming on the 

Meridian 21” 197 32“ paſt 4 in the Morning. 
In the annexed Scheme, let P repreſent the Pole, 
Z the Zenith of the given Place, I the Place of 
Jupiter and S the Place of Sirius at the Time of 
Obſervation; then, if ZI, 28 and 18, alſo ZR, 
perpendicular to 1S, and PR be drawn, it is evi- 
dent that IR muſt be equal to RS: Therefore, in 
the Triangle 1PS, the two Sides IP, PS with their 
included Angle being given, the Side IS and the 
Angles PSI, PIS will be found: Then in the Tri- 
angle PRS the two Sides PS, SR and' their in- 
cluded Angle are given, whence PR and the Anz 
gles PRS, RPS will be had. Again in the Trian- 
gle PRZ are given the two Sides RP, PZ and the 
Angle PRZ (=PRS—9o?) whence the Angles 
RPZ, PZR and the Side ZR will be found. t 
as RPS — RPZ = SPZ = 44% go! 37" is the 
Number of Degrees which Sirius wants of _ 
| ridian 


2.2. 4.46.6.8.8. 24 
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ridian at the Time of Obſervation, this converted 
into Time gives 2 58 2 24" for the Time that 
will be taken before he appears upon the Meridian : 
Hence it is evident that the Time of Obſervation 
was 1 30 17 8 paſt Midnight, © © 

Mr. Widd anſwered this Problem and found the 
Time to be x 30" 16 paſt Midnight, © 


ProBLEM XXXII, Aufwered by Mr. Graham, 
The Beam, deſcending . with the two. unequal 
Weights fixed to the Ends thereof, may be conſi- 
dered as a Compound Pendulum, oſcillating with 
the greateſt lateral Oſcillation z and therefore, when 
reduced to a Simple One by the common Method 
the Diſtance between the Center of Oſcillation 50 


Point of Suſpenſion will be = 2 * 43 in which 


@ denotes Half the Length of the Beam and d and 
þ the 18 and 12 Pound Weights reſpecttvely. But 
the Time of Deſcent of ſuch a Pendulum is equal 
to That in which a Body might freely deſcend thra* 
a Quadrant of a Circle, whoſe Semidiameter is 
equal to the Length of the ſaid Pendulum; and, 
from Simpſon's Fluxions, P. 338, it may be in- 
ferred, that if @ denotes the Length of à ſimple 
Pendulum, and p the Semiperiphery of a Circle 
whoſe Radius is Unity, half the Time'of an entire 
lateral Oſcillation will be defined by this Series p x 
BIR. Fe" — anl3:3SS5 
V7 4 mo 4 2. 2. 2 22447 4.6.6 27 t 
3-3-5-5+-7-7+ 


+ &c. Wherefore ſince the Time 


in which a Body might freely deſcend thro any 
given Right-Line (23) is known to be as 2%. 
this therefore will be to the above-mentioned Time 
as 4 to. 14— 3-3 1 42 ** uo +» Ge 
7 2.2.2 * 2,2.4.4.2]  2-2.4.4.6.6.3]* * ; 
From 
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— = — — . A — 
, 
- 


B 9 9 25 
Are m_ ＋ Toes ＋ 6.36.8 Ty 16.36.64 


i 


From whence, as the Time of falling thro' the 
Space 24 is really given, the exact Time of an Oſ- 
cillation will likewiſe be had; that is, the Time in 
which the Beam would acquire a Vertical Poſition 
will become known. kT 


The ſame anſwered by Mr. ann | 
Suppoſe that the Weights move in the Periphery 


of the Circle deſcribed by the End of the Beam in 


its Deſeent, and put . — Seconds, the Time 
in which the Weights would deſcend 3 Feet per- 
8 by the uniform Force of Gravity: 

hen the Force whereby the Weight or Beam is ac- 
celerated in its Deſcent is to the Force of Gravity as 
4 to 1, and conſequently the Diſtance the Weight 
would deſcend perpendicularly in the Time : by this 
Force continually acting upon it will be 4 Feet: 
Whence will expreſs the Time of deſcending 
g Feet perpendicularly by the conſtant and uniform 
Action of this Force; and therefore, by Ex. 2. 
Art. 355 of Simpſon's Fluxions, 108: 100 :: 


r. Rat S the Time in which. the Beam 
will acquire a Vertical Direction very nearly. 1 


Tobe ſamt anſwered by oõ O. 
Since the Times of Deſcent are as the Square 


Roots of the Diſtances perpendicularly deſcended, 
tit will be as 39.2: Vis: : 1: 6776 the Fime of 


Vibration of a Pendulum, whoſe Length is 18 
Inches in an exceeging ſmall Arc; but the Time 
of Vibration of any Pendulum in a Semicircle will 


bs to the Time of Vibration in an exceeding, ſmall 


, Þ_I35+ 49 


+ 


* » 
© ” * 


16 


b 
t 
y 
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| ; 40. 81. 

+= 35 58 5 + Sc. to I, or 1.180367 to 1. 
Whence it is evident that the Time of Vibration of 
a Pendulum, . whoſe Length is 18 Inches, in a Se- 


micircle will be. 799816. | 

Now the accelerative Force, by which the 
greater Weight deſcends, is to i's abſolute Force as 
(6) the Difference of the Weights 1s to (30) their 
Sum, or as 1 to 5 therefore the Times of Deſ- 
cent (in all ſimilar ES being inverſely as the 
Square Roots of the F orces, we have Hi: 


399908 Half the Time laſt found) : 8942 FP 
Time required. 


PROBLEM xXXII. Anſwered by Mr. L. Nm, 
Put x for the Cones Altitude and y for the Se- 


mi-Diameter of the Baſe ; then, if 2 "be denoted 


by p we ſhall have y * = Sand 3 | 


tance of the Center of Oſcillation from the Vertex; 
which being a Minimum, its Fluxion 20p* 4 — 


10 Spx3 muſt be = o, whence x = =, 


R. R. H. anſwered this Problem afihr the very 
ſame Manner. / = A, wake | 


| bt x ab * . 2 J. ** M 
4. K amt 5 
Ts A. 


<uam 0 


Jr g n A 
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The ſame anſwered by Mr. Graham, 


Let ANC be a Cane of the Th Solidity and 
which being ſuſpended at its Vertex will oſcillate 
faſter than any other Cone of the ſame Magnitude : 

Put AB the Axis of the Cone =, and let p denote 
the Periphery of the Circle whoſe Radius is Unity; 


1 then will the Semidiameter of the Baſe 8 
Rut the Diſtance of the Center of Oſcillation from 
the Point of 1 r 18 * to be? i 


wb Ez which muſt o a Minimum, ſince 


"þ 
the Time of Oſcillation is ſuch; and therefore the 
| Flyxion thereof being put = o, after proper Re- 


Huction we have x = 36 5 > from whence and * 


| given Sony 2 Cone will * deter ined. 
= 3/410» rn = i , 
| = 5 The ſame {8 e bh, 4. NOE. 

In the indefinite Right Line AE, take A te 
BF as 2 to 1, and on AF as a Diameter let a Semi- 
circ'e be deſcribech; draw the Semi ordinate BF 
which produce, each Way, iQ that FC = RF | 
4 LP 3 1 | an 
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and BD = BC, and join D, A and A, C; then 
will the Cone; deſcribed by the Revolution of the 
Triangle ADC about AB as an Axis, be ſimilar to 
the required One, | 
For, it is known, that, if FG be taken = L of 
AF, GH perpendicular thereto will meet the Axis 
AB in H, the Point which is the Center of Oſcilla- 
tion; and, as AH is to be a Minimum by the 
Problem, AE becauſe of the ſimilar Triangles muſt 
alſo be a Minimum. But it is the ſame Thing for 
AE to be a Minimum when the Solidity of the 
Cone is given, as it is for the Cone to be a Maxi- 
mum when AE is given, Now the Cone will be 
d a Maximum when AB x BC* or when AB x BF 
e is a Maximum, that is when AB N AB x BE is a 
: Maximum; which, it is well known, will be when 
0 AB is to BE as 2 to 1. 
Let therefore AB be denoted by 2, then will 


Wl BC = 2/7 and the Circle deſcribed by BC = 
16p.x3 


8px* z which multiplied by + of AB gives * 


for the Content of the Solid. Hence "2 =$and 
* =L U. 


Melt R — n and Leigh, alſo, anſwered 
this Problem. - | 
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PROBLEM XXXIV. Anſwered by z0to»- 


. * - - 
- 
1 , 
. * * 
- * * 
4 & — 
me 
. 
© 
* 
* 
. 


| on 
Let BPCT be the Spheroid, whereof the = 
poſed Bottle VWXY is a Part; and let BHCS. be 
a'Circle deſcribed on the Tranſverſe Axis thereof 
then, if the Line LNQ limit the Surface of the 
Liquor: we ſhall have by the Problem 6: f:: 
(PA: AN = ML): : AH: FM; whence (if 
HA = 1) EO will be had = 3 8333, EI = 
5479» FM i= 0, NM. g f=, EG = 
23333. FG = .24722, HK = 4, and BO = 
44722; allo HF = 53? 7! 48" and BE = 56? 
26! 33”, Now the Content of the Sphere, whoſe 
Radius is Unity, being 4,1888, the Content of 
the Segment thereof whoſe Verſed Sine is BO 
(=.44722) will be equal to. 5346, and that of the 
Segment whoſe Verſed Sige is HK (.4) = .4255; 
therefore we ſhall have 4.1888 PA for the Con- 
tent of the whole Spheroid, .5346 PA|* for the Con- 
tent of the Segment VBYO thereof, and 4355 
PA] for the Content of the Segment LN. 
| | But 


a r 4 i ty PW min DH AS ac Aw oa 


ͤ— ß © 5398 
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But by Problem 16, the. Content of the Second 
Segment EG FG of the Sphere will be .0256, 
therefore that of the correſponding Segment of the 
Spheroid will be .0256'PA!*. 

Moreover, by taking the Double of the 
ment VBYO- from the whole Spheroid, and = 
Double of the Segment VRLRV from the Seg- 
ment LPQN, we have 3.1196 PII“ for the Con- 
tent of the Bottle and 3842 FA|* for the Content of 
the Part RVPWrR drunk at the firſt Draught. 
Hence 3842 PA“: 3.1196 Pl“ :: 1: 8.12 2 
Number of Draughts required. 


" ProBLEic XXXV, Aſwered by #IAOTIONOZ. 


Let CAGM be the propoſed A 
Circle, and AEM the required 
Curve; alſo let E and G be 
any cotemporary Poſitions of 
the two- Bodies, and from the 
Center C of the given Circle C 
ſuppoſe CG, CE and CF to 
be drawn, the laſt of them 2 
pendicular to EG. Put C 
4, GE=s, GF=y, and let the 
Velocity of the purſuing Body | 
be denoted by m, and That of M 
the purſued, by x. Then the 
relative Celerity of the Latter in the Direction 
EGK, with which It moves on the former Body 


at E, will be expreſſed by c X u, or its Equal 


w/e; 5 which, taken from the Velocity m of 


the ſting Body, leaves m — — for che 


true Celerity with which this laſt Body ins u 
1 Other, or that wherewith the — Eo. 


creaſes, 
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teaſes, Bur CE. EF 2 x 


2 2— 

= 28 
= the Velocity with which CE 8 2380 
Conſequently the Fluxion of EG is to That of 


CE, as 'm — — —===; that is, 


II 5 . 7 | 
— 12 c — 
Y aa Xx—2xy * 29 e 


Whence, we get the following bre * + #5— 
XX, = — — 3 which, by putting r, and 
converting the Radical Quantity into an Infinite 
Series, becomes 4 + x3 -* = rxj into 14. 


Ar, &c. From which, by the Method of re- 


ſolving Fluxional Equations (ſee Set. 2. Part 2. 
of Simpſons Doctrine and Application of Fluxions) 
the Value of y will be found in Terms of x, 
Whence EF (x—5) and CE* (a T* — 2y) 
will alſo be had in Terms of x. But Half the 
Fluxion of CE*, divided by EF (or its Equal x — 


=); is the Fluxion of ME (ke 82 136 of the 


| ſaid Book) and conſequently * ad" > + S That of 


the Arch MG. Whoſe Fluent will © conſequently 
be equal to the Arch itſelf. By Means whereof 
ME will likewiſe be given. 

But in Caſes where the Poſition of both the Bo- 
dies is given when the Chace begins, it may ſome- 


times be neceffary (when the Series does not con- 


. verge ſufficiently faſt) to find the Values of FG and 
the deſcribed Arch GB, * correſponding to any 
given Value of EG, at two, or more, Opera- 


tions. 
Thus, ſuppoſing 3, c, and d to denote any 


three FOO Values of EC, FG and the 


Arch 
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Arch BG, let b—z, c+v, and d+w be three 

other cotemporary Values of the faid Quantities 
reſpectively. 1 

hen by ſubſtituting 5—2, and c+v, for x 

and y reſpeCtively, in the Fluxional Equation given 

above, we have L Xz + bo — 24 — 4 — 

— em rabo __ rats , rakeoy 

Va —-⏑π . F — ke 4 

&c. (by putting f = , , and converting the 

Radical Quantity into a Series.) Whence by Re- 


, there ariſes gi — bbg — 23 — . + 
bz — kv, Sc. So. 


From this Equation v will be found in Terms 
of z; which Value being ſuppoſed ſmall, two 
Terms of the reſulting Series will be ſufficient. 
And then, by ſubſtituting theſe new Values of 
2, and u, inſtead of x and y in & — 
2 = , and taking the Fluent, the correſ- 

nding Value of ww will alſo become known. And 
0 we ſhall have three new Values of EG, FG, and 
the Arch BG; with which the Operation may be 
repeated at pleaſure, and other correſponding Va- 
lues of thoſe Quantities may be found, by the very 
ſame Equation above derived. 

As to the particular Caſe hinted at in the Pro- 
blem (See the Ladies Diary 1748) the firſt Value 
of EG being given equal to (AB) the Chord of 
309%; and That of FG equal to the Half of it 
(BD,) the Velocity of the purſuing Body to that 


of the Body purſued will be found to be in the 
CD AB | 


Ratio of c + IN to Unity, very near; that is 
in Numbers, as 1.16 to f. 


Note, 
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- Note, When the Velocity of the Body purſued 
is the greateft of the Two, the required Curve 5 
will de à Spiral Saal pave Ban continually, . nearer il 
und nearer,, to the Circumference of a Circle con- 
centric with the given One ; whoſe Radius is to | 
That of the given One in the Ratio of the lefler i * 
—— to > the Greater. 


e 


= j * 8 
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AuswaAs to. the Parapoxrs propoſed in in the 
' SECOND. NUMBER. 


Pax abox 1. Anſwered by Mr. Widd. 


NY two "Places, on the Northern Hemi- 
ſphere, having 180 Degrees Difference of 
Longitude, bear directiy North from each other. 


The ſame autres by the Propoſer Mr. Graham 


Any two Places in the Northern Hemiſphere, 
under the ſame Meridian, but on different Sides of 
the Pole, bear directly North from each other. | 


T3” $44 4 E 4% 


"Frame II. Anſwered by the Propoſer and W. 


Widd. 


Any two Places on the Surface of our Globe, 
that are Diametrically oppoſite to each other, — 
have the required ring; 10 a 


NR TW, + I 

„The Enibeiae were fans by the cds. 
who. ſays that the Firſt is 4 Bird Cage, and the 
Second a Pillow... 


. TYYY 
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A ger tes of PROBLEMS to be an 
ſwered in the next Nywpzs, 


ProBLEM XXX VI. By. Mr. Marſhall of Blenchland, 


Gentleman left the Bulk of his F 'ortune, con- 

, fiſting of Money and Plate, in equal Share 
among his three Sons: To the Firſt he gave 

of his Money, 3 of his Plate and 280 Duns over; 
to the Second he gave 3 of his Money, 3 of hi 
Plate and 480 Ounces orer; and to the Third 
of his Money, 4 of his Plate and 132 Ounce 
over. *Tis required to determine What Quan 
tity. af Maney and Plate the Gentleman left ? fup 
my the e Plat to 0 IONS: at Five 3 the 


JAIN * 
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Dama ANNU, 250 J. —— of Cam 
Inw 130 berwell. 


3 Difference of the Legs of a Fight-angle 
Triangle, and the Difference between Half the 
_ Hypathenuſe and the Werfen falling thereon, 
being given; to find:the Triangle, 0 


PronLEM XXXVIII. By Honeſtus. | 
To determine the Sides of a right-angled TH. 7 
angle, in whole Numbers; whereof the Ratio of 


the two 4 ſhall, at leaſt, be 10 times nearer 
the Ratio of 7 to 11, than is the Ratio of 28 to 45 


Pata xxXIX. By Mr. Moſs. 


If, from the Angular Points of any acute angled 
"plane Triangle, Perpendiculars be drawn to "the 
| oppolite 


= © A = hy 
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oppoſite Sides, they will interſect each other, in 
. Point, wighin the Triangle: Quere the De- 


tion? 


PROBLEM XL. By Mr. Mos. 

Admit that one Port bears from another W. 
S. W. and their Diſtance aſunder to be g Leagues; 
and that two Ships fail from thence at the ſame 
Time, directly North: That from the northermoſt 
Port at the Rate of three Miles an Hour, and 
the other at the Rate of five Miles an Hour : 
'Tis propoſed to find the Diſtance ſailed by each 
Ship, when They are both, at the ſame time, 
uy diftant from an Iſland that bears N. W. 

the ſouthermoſt Port and diſtant therefrom ſeven 


Leagues? 
P aonzM XLI. By 0002. 


Three Points being given in Poſition; to draw 
a Line, through one of them, ſo that the Rect- 
angle under the Perpendiculars, falling thereon from 
5 other two Points, may be equal to a given 

uare. 


PronLEmM XLII. By Bidefordienſis. 


n 5 
| Given V + y = 2.8385, and Vr N = 
Tr. 73415 : To determine æ and y. 


 PronLEm XLIII. By Waltonienſis. 

\ 46. If, from each Angular Point of any Triangle, a 
Line be drawn * Point, within the Triangle, 
to terminate in the oppoſite Side, the Solid under 

ned che Parts thereof, intercepted betwixt the Angles 

ee and the ſaid Point, will be to the Solid under the 
ice three remaining rer betwixt the ties 
2 an 
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and the ſaid Point, as the Solid under the three 
Sides of the Triangle is to either of the (equal) 
Solids under the alternate Segments of the Side, 
Required the Demonſtration ? F 


5 PaonLEM XLIV. By +140s. | | 
To find the greateſt Error of an Horizontal Dial 


made for the Latitude of 51 32'; but placed 
in the Latitude of 54%? . 


PROBLEM XLV. By Waltonienſis. 


To one End of a Cord let a Ball be faſtned, 
and to the other a ſmooth flat Weight; let this 
Weight be laid upon the upper End of an in- 
clined Plane, perſectly poliſhed. Then, if the Ra- 
tio of the Weight to the Ball be greater than that 
of R-dius. to the Sine of the Planes Inclination, 
the Weight, will deſcend along the Plane and raiſe 
the Ball: Now ſuppoſe, the Inſtant the Ball is thus 
made to aſcend, 1t is alſo put into a Vibratory 
Motion; it is . to find how many Oſcil- 
lations it will make in its whole Aſcent; the In- 
clination of the Plane and the Length of the Cord 
being given? i 


- PRoBLEM XLVI. By Mr. Graham. 
The Ages of any propoſed Number of equal 
Lives being given; to find a general Theorem ex- 
preſſing the Number of Yeezrs to the End of which 

hey have an equal Chancg, of living together ? 
The Decrements of Life being ſuppoſed in Arith- 


_ metical Progreſſion, | 


Paonem XLVII By Mr. R. R. H. of Southwark. 


A Privatcer ſails from a certain Port, ſteering 
due Eaſt fi Miles an Hour, by the Log, in a 
Current ſetting South four Miles an Hour: A we 

of 


al) 
es. 
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of War, two Hours afterwards, ſails from the ſame 
Fort, in purſuit of the Privateer, and keeps bear- 
ing upon her, running at the Rate of eight Miles 
an Hour. In what Time will the Man of 
come up with her Chace? And what the Nature 
of the Curve ſhe deſcribes ? - 


ProBLEM XLVIII. By #1\ozzwos. 


Let 2 be the Arch of a Circle, whoſe Radius 
is r, and let there be a Curve of ſuch a Nature, 
that, its Abſciſſa being the ſame with That of the 
Arch x, its correſponding Ordinate may be every 


where 2 tis propoſed to find the Area of 
this Curve? 


ProBLEM XLIX. By =SrMnos. 


Required a general Theorem for finding the Con- 
vex Superficies of any upright Elliptical Cone ? 


ProBLEeM L. By Waltonienſis. 

Angria the Pirate eſpying an Eaft- India Veſ- 
ſel, diſtant two Leagues to the South, running 
before a briſk Weſtern Gale, immediately purſued 
and continued bearing directly towards it; but 
finding it conſtantly kept the ſame Diſtance a- 
had of him, after four Hours, he gave over the 
Chace; in which Time the Indiaman, keeping a 
direct Courſe to the Eaſt, had run ten Leagues: 
Quere the Diſtance ſailed by the Pyrate ? 


PronleM LI. By Lupus. 


To find the Fluent of = by 
Means of Circular Arcs and Logarithmgy, | 
Po- 
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© © Pronten LN, By araOnmoxOs.  \ f 


, -Suppofing that a ſolid Sphere (of Ice, or other 
Matter) « of 6 ſame Magnitude and common Den- W9 
fity with the Earth, revolving about its Axis at 
- the Rate of one Revolution in three Hours, is 
reduced to a State of Fluidity; to determine the 
Nature and Dimenfions of the Figure, which it 
will aſſume or converge to, and alſo the Time of 
Revolution when the Particles of the Fluid have 
acquired an Equilibrium, or may be conſidered 
2 quieſcent with Reſpe to each other. 


Seer ne 
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other 


ame REMARKS, on a. late fibrils 


Ka Pampbiet in Anſwer to the Obſervations 
urs, u publifoed in aur lat Number in Defence 
hp of Mr. * s Fluxions ; by John Turner, 
uch It 

me of N. publiſhing the Obſervations abovementioned, 
have I Bad no Def n to engage in a Controverſy 
idered I vich a Perſon whoſe Character is fo well known: 


My View. 2 was to ſhew to Thoſe, who are 
not ſufficient Judges of the Subject, how: groſsly 
Mr. Simpſon's Book of Fluxions had been, miſre- 
preſent by the 7 inary Cantabrigienſis, or the 
real Compiler of the 40 Diary. But as I now 
find myſelf. rſonally, abuſed and treated in a very 
(currilous lanner, I ſhall treſpaſs ſo far on my 
41 * as. to take up a few Pages here 3 to ex- 
9 7 and Hameful Prevarication 

4 * 985 17 and unabaſbed Antagoniſt. 
he Matter, then, in the cleareſt Light 
ald it Rl be proper to begin with Mr, Simp- 
ſon's Definition of Fluxions, as the greateſt Point 
i, Dehage ; which runs thus. The Magnitude 
1 which any flowing Quantity would be uniform- 
mere alle a given Portion of Time, with the 
e Celerity at any propoſed Poſition, or 
Inſtant, (was it from thence to continue invariable) 
is the Fluxion of the ſaid Quantity at that Poſi- 

on or Inſtant. f 

Before we proceed to examine the Obzections 
brought agaiaſt this Definition, let us {ee what Sir 
Iſaac . 22. on the Subject; whoſe Name and 
uthori 1 Remarker WO extra- 
ordinary 10 0 h 


88 Some Remarks, Ge. 
In tbe ſecond Lemma of the ſecond Book of h 


5 Principia in deſcribing a new Kind of Calculation 


he had diſcovered, he expreſſeth himſelf thus 
Tt will be the ſame Thing, if, inſtead of Moment 
(uſed... by" himſelf,) we uſe” either "tbe Velocities | 
the Increments and Decrements (which may alſo; 
22 the. pony Mutations, and Fluxions » 
* Quantities) or an finite Quantities proportional 1 
thoſe Velocities, . - WV Fs 
Now it muſt appear to Every One that, what 
Mr. Simpſon defines (above) as Fluxions, are ex- 
actly ſuch finite Quantities, proportional to *the Ve. 
bocities as Sir Iſaac Newton here ſpeaks of; ſince 
it is well. known that the Quantities produced, 
or the Diſtances deſcribed, in any given Time, by 
Motions umformly continued, are, accurately, as 
the Velocities of the ſaid Motions. 
It is clear from hence, that Mr. Simpſon hat 
been very far from claſhing with Sir Jaar Newton, 
in preferring the latter of the two Methods, pointed 
out by him, to the Former.— The only colour- 
able Objection that has been produced againſt the 
Definition in Queſtion, is, that the Term Fluxion 
is there uſed in a different Senſe from That put up- 
on it by moſt other Authors. 3 
But as the Words Velocity and Fluxion are far 
from being exactly ſynonymous in the common 
Acceptation (as all, who know their Derivation, 
muſt allow) I can ſee no Reaſon why the Word 
Fluxion, as a Term of Art, may not as properly 
be uſed to ſignify the Quantity of a Mutation, as 
the Velocity or Degree of Swiftneſs whereby that 
Mutation is produced. As in Surgery is au 
the Caſe. But let an Author's Terms be ever ſo 
ill choſen, yet all Mankind will allow that, if he 
defines' thoſe Terms, he oughr to be underſtood in 
his own Senſe of Them — Let us now ſee, 9 


Some Remarks, Ge. . @g 


of birt Place, how conſcientiouſly our candid Remarker 
lation, has ated in this Particular. 28: EA 

And here it will be proper to begin with his grand 
Objetion, ſo often repeated, that Mr. Simpſon 
us miſtaken the Effect for the Cauſe in bis Defi- 
nen of a Fluxion. To lay open the Critic's De- 
ſons in this Objection, we muſt firſt endeavour to 
explain his Meaning a little, as to Cauſe and Effe. 

By the Efe#, then, we are to underſtand a cer- 


wherein uniformly-generated Space, or Increment 
ex. Wſwhich Mr. Simpſon, above, defines by the Name 
e Fluxion) and by the Cauſe, the Velocity gene- 
lince nting that Increment. Now, if Mr. Simpſon has 
uced, Wreally miſtaken the Effect for the Cauſe, it follows 
» by tat he muſt have taken the Increment for the Ve- 


city: Which, it is certain, he has no where done 
— You will perhaps aſk, what the Objector 
frives at ? Why, the Gentleman, becauſe the Word 
Fluxion (as is qbſerved above) is uſed in a diffe- 
rent Senſe by other Authors, as ſynonymous with 
our- Velocity, would very modeſty, by impoſing their 
the Meaning upon it, make Mr. Simpſon appear guilty 
on of the moſt glaring AbWlitics.* And we ſhall 
up- on ſee what pretty Conſequences he draws, for - 
* by a proper Uſe of theſe two Words 

& | 


jon 755 Compiler (ſays he in p. 11.) has repreſented 
on, relative Swiftneſs (here relative Swiftneſs is ſubſti- 
rd tated for a Fluxion contrary to the expreſs Mcan- 
rly Ing of the Author) at a Point of Space already paſſed 
* Wover by a ſurpoſed Increaſe of Space, afterwards to be 
at ¶ moved over by that very Swiftneſs (which is here pro- 
Y WMpcrly oſed as a Velocity.) 777 © 
ſo Again, at p. 17, he goes on. The Author bas 
gven us a falſe [ea of the Nature of Fluxions, 
vo or bas confounded the Idea; firſ® by conſidering a 
” Haxion or Velocity (again Fluxion or Velocity) as 
nere'y abſolute, and not comparative; and next by 
I defining 
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defining that Fluxion, or Degree of Velocity (ſtil 
Fluxion or Velocity) 2 be the Increment of a Mag. 
nitude, | : 
.  Egregious Prevarication! Why are two Word 
„ thus, eternally, coupled together as ſynonymou 
Terms, when the Author himſelf uſes them eve 
where in a diſtin& Senſe? If, as all Mankind alloy, 
nothing betrays a baſer Diſpoſition than endeavour. 
ing to hurt another by a wrong Interpretation of 
Words and Actions, what are we to think of 1 
" Perſon, who thus, by the moſt ſhameful and bare- 
faced Prevarication, attempts to make an Author 
of Genius and Reputation, appear guilty of the 
moſt enormous Abſurdities ? 
Twenty other Places might be produced, where 
heftill goes on, in the ſame Strain : But, as I have 
already (I think) ſufficiently made good one Part 
of my Charge, relating to his Want of Candour 
and Veracity, I ſhall now proceed to the other; 
namely, his groſs Stupidity and want of Judg- 
ment. And here his Remarks on my Obſerva- 
tions (printed in the t Number) furniſh ample 
Matter to work upon; eſpecially his Defence of M or 
his two extraordinary Poſitions: Whereof the for- ne 
mer run thus; That, in Quantities uniformly gene- 
rated, the Fluxion muſt (according to the ſaid Die- 
.finition,) be the Fluent itſelf, or elſe à Part of it. 
.- To this I anſwered, That the Fluxion is neithn 
: the Fluent itſelf nor a Part of il: It is a Quaniiy 
f the ſame Kind with the Fluent ;, but the Fluent 
being the Quantity already produced by the gent- 
rating Point, Line or Surface, ſuppoſed ſtill in Me 
tion, and tbe Fluxion what will ariſe, hereafter, 
from the Continuation of that Motion ; the latte. 
can no more be den:minated a Part of the former 
than the enſuing Hour a Part of the Time part. 1 
Hie replies thus. John ſays, the Fluent being tht 
Quantity already produced Pray how Ws this 
| | Quar- 


7 


f 
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Quantity produced, by ſome magic Art, *without any 
Fluxion ? I believe not. Can any Thing be more 
ſenſeleſs, or groſsly ſtupid, than this Query? Have 
we not expreſsly ſaid above, that the Fluent, or 
Quantity ſpoken * of, is produced by the generat- 
ing Point, Line, or Surface? n 

But let us hear him further — The Fluent (con- 
tinues he) has in every Point of its Generation its 
proper Fluxion ; and /ince we are told, That the Flux- 
im is the Magnitude by which the flowing Quan- 
tity would be uniformly increaſed in a given Time, 
it follows, that at the Expiration of that given 
Time, the flowing Quantity being, always in Motion 
actually is «niformly increaſed by that Magnitude. 
And being thus attually increaſed through all theſe 
given Parts of Time, from the firſt to the laſt Point, 
all theſe Increaſes muſi make up the Fluent, or Thing 
generated ; as the Sum of the Parts make up the 
Whole of any Thing. © | 

We grant that the Sum of the Parts of any 
Thing make up the Whole; but what has This 
to do in proving that a Quantity continually in- 
creaſing is made up of Parts not yet ariſen, 
or exiſting, as he here, in a moſt ſophiſtical Man- 
ner, attempts to do: He ought, ſurely, to have 
known that, when we ſpeak of a Fluent, it is of 
the Quantity already produced, and rot of the 
Whole compounded of it added to what will ariſe 
tereafter ; for this would be conſidering it in the 
Light of a conſtant Quantity. But, ſuppoſe we were 
to grant him, That the Fluxion actua ly is à Part 
if the Fluent, what monſtrous Conſequences would 
follow from thence ? Why, truly, none at all; un- 


kſs the Author had confounded the Part with the 


Whole, as the candid Remarker would modeſtly in- 

inyate, by ſaying That the Fluxion muſt be the Fluent 
Hſelf or elſe a Part of it. | | 

us now follow him to his other Poſition, viz. 

9 bat 
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That, in other Quantities generated by a variable 
Law, the Fluxion will not be à real, but an inagi. 
nary Thing. | | 

In my Anſwer to This, I put the following 
. | | 

Does it follow, becauſe a Body, really, moves or 

a certain Diſtance, in a given Time, with an acc.! 
lerated, or a retarded Velocity, that there is no DH. 
tance over which it might paſs in the ſame Tin © 
with its firſt Velocity uniform:y continued. a 
To which he replies, Yes ; but then, (continue 0 
he) it is an imaginary Diſtance in regard to H 
Motion of t hat Body. What can he here mean wi ® 
regard to the Motion of the Body? Unleſs it be © 
that the ſaid Diſtance is not really deſcribed by a 


uniform Motion of the Body ; which is ſaying No F 
thing at all: The Point in Queſtion is not, wheW ® 
ther the Deſcription be real, but whether The Diſ 0 
tance itſelf be. a: For, he aſſerts That the Fluxiqſ - 
is no real but an imaginary Thing : And the Fluxic 
(by the Author's Definition) is The Diſtance it{cl] * 
and not the Deſcriptigg of .it—Why did not tf ©, 
deep ſighted Objector W.:. Step further, and eve = 
deny the Exiſtence of the Fluent too? Which | /* 
might have done with equal Propriety; as the Gal it 
neration of Gecmetrical Quantities by the Motio} w 
of Points, Lines and Surfaces, is but imaginary" be 
1 I ſhould be exceeding glad to know how this / e 
tile Caſuiſt would have us underſtand the commq as 
Terms, made uſe of to expreſs the Rate or Deg / 
of Swiftneſs of a Thing We ſay a Ball moves MW 1 
the Rate of ſo many Feet in a Second That a Shi fe 
ſails at the Rate of ſeven, eight or nine Knots ( C 
Miles) an Hour; and ſo on. Are not we le 


look upon this Diſtance of ſeven, eight or ni 
Miles as the Space that would be deſcribed or r 
by the Ship, in the Time of one Hour, with © 
. ſame Degree of Swiftneſs unifotmly — g 
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1 — | 

z riabſel And is this Rate, or Diſtance a Jot the leſs real, 
;mazi-Wſ or harder to conceive, becauſe the Ship, by the 
Winds dying away, may afterwards flacken her 
Motion or, even, come to an Anchor before ſhe 
has run the Half of that Diſtance ? Surely not. 
Fluxions, as Mr. Simpſon defines them, are theſe 
very Diſtances expreſſing the Rates of Motions in 
given Time; and whoever diſputes the Reality 
or Exiſtence of the, One (as this wiſe Antagoniſt 
has done) muſt alſo deny the Reality and Exiſtence 
of the Other. — So much with regard to his grand 
Poſitions ; which he has endeavoured to ſupport 
by Equivocation and the poor Artifices of a little, 
mufling, Adverſary. | 

We now come to the Manner of correcting the 
Fluent objected to as ſpecified in our laſt Num- 
ber: In reference to which he thus expreſſeth him- 


ſelf — In y = — c * Zar T 2aa +d MP the 
Compiler was told, that (though he propoſed to cor- 


ref? the Fluent by d Mis for x to be = o when y = 
o,) there were infinite Caſes wherein x cannot be 
= o, when y = o, ie cb his Advocate, or bim- 
ſelf only, anſwers (ſtop a Moment, to ſee an In- 
ſtance of the Critic's extraordinary Skill in juggling 
with Words and, even, with Points ; For, though 
he places the Comma after the Word only, yet, it 
ſeems plain, he would have that Word underſtood 
as relative to Anſwers and not to the Author him- 
ſelf; in order to inſinuate an Untruth too noto- 
rious to be openly aſſerted without ſuch a Subter- 
fuge—— But he goes on) that x and y, in moſt 
Caſes, are alike ;, and inſtead of candidly acknow- 
ledging his Miſtake, or falſe Step here made, as 
might have been expetied from a F. R. S. Ribaldry 
and Equivocation are offered to ſupport Error. 
Now, if after all This, it ſhould be plainly 
made to appear that, there is neither a Miſtake nor 


falſe 
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falſe Step here made by the Author, nor Equivo. 
cation nor Ribaldry offered by myſelf in the De. 
- fence of him, what muſt the World think of the 
Judgment and Morals of a Man, who has even 
here (where he is utteriy in the Dark) dared to 
deliver himſelf in ſo peremptory and arrogant a 
Manner? But, to come to the Point——Let b be 
be taken to expreſs the Value of y, when x = o 
be that Value what it will: Then, by ſubſtituting 
b for y, and o for x, the Equation will become 6 


_ | 
= e X. 244 T. d M& = — 2ca* +4d; whence 
(to any One who knows what is meant by Tranl- 
poſition in Algebra) the Value of d will appear 
to be = & +2ca* ; which Value, ſubſtituted for 


d, gives the Equation, y = — c X 3 Zr 7 


24a + b + 2ca* x Ma, truly and wniverſally 
corrected, by Means of the Exponential, agreeable 
to what Mr. Simpſon has obſeryed, 

If my Antagoniſt can diſcover any Thing falſe 
or equivocal in This, I here promiſe, publickly, 
to acknowledge my Milhge, and aſk his Pardon: 
But, in the mean Time, muſt take the Liberty to 

t him in Mind that, if, after all his extraordi- 
nary Confidence and Oſtentation, he is not able to 
point out the leaſt Flaw in it (which no Man living 
can) his Readers will have more Reaſon than ever 
to look upon him 4 groſs'y ignorant. in the moſt 
common Parts of the SubjeF. | 

There is alſo another Thing, if he has not-gi- 
ven up all Pretenſions to Truth and Morality, that 
I roof remind him of; which is, that he would 
make it appear, as he ſays it is known that Mr. 
- Simpſon publiſhes Nothing but by the Aſſiſtance of 
Others, who thoſe Others are to whom Mr. Sinp- 
ſen is under ſuch /mgular Obligations — I my- 
ſelf have had the Pleaſure of knowing Mr. Simp- 


, ſon 


2 = 2. 2 3 - 


as a W ._ es fas Sandi 


Some Remarks, &c. og. 


ſm for ſome Years, and dare affirm in the Face 
of the World that, if. ever Man alive was wrong- 
ed by an Imputation of this Kind, Mr, Simp- 
on is. 3 | 
If the Boneſt Gentleman, who ſays it is known 
that the Compiler (meaning Mr. Simpſon) pub- 
ies Nothing but by the Aſſiſtance of Others, 
can make it appear who thoſe Aſſiſtants are, or 
ſhew that the Author's Copy has been reviſed or 
even ſo much as inſpecteq by any other Perſon 
whatever (except in Relation to his firſt Perfor- 
mance, where he was under a Neceſſity of ſub- 
mitting. to it) I ſhall make no Scruple to own 
that T have formed a very wrong Judgment of 
the Perſon whoſe Cauſe I have engaged in. On 
the other Hand, if he is not able to do it (as 
I am confident he is not) I leave it to be de- 
termined by Mankind whether the Heart or the 
Head of the Man is the worſer, 


fe | | 

, P. S. I muſt here take the Liberty to tell the 
5 Perſon, who at p. 34. o the Palladium for 1752. 
0 pretends to ſuch great Improvements in the Doc- 
I trine of Annuities, that he is not a Judge of the 


0 Subject, and that he merits the ſevereſt Con- 
7 tempt ; firſt, for repreſenting Mr. De- Moi vre's 
g Rule for the Value of a ſingle Life as falſe; 
} and ſecondly, for expreſſing himſelf with an un- 
juſt and meanſpirited Bitterneſs againſt another 
Author of Reputation, from whqm he never re- 
ceived the leaſt Provocation. 


ciples of a Man, who makes no Scruple. to'pro- 
; pole the printing of Mr. Abraham De-Moivre*s 
Doctrine of Annuities, corrected and improved by 
bimſelf : Notwithſtanding the Author, Mr. De- 
Moivre, is {till living, and has lately obliged the 
World with a new Edition of that very Work. 


But what can be expected from the Prin- 


When 


1 
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When I ſeriouſly reflect on the unbounded Li. 
cence that is (now) allowed, in the Diary and 
Palladium, for little Pretenders and ; namelef 
Wretches to be ſcurrilous and throw Dirt at Per- 
ſons of ſuperiour and approved Genius; I can. 
not help conſidering thoſe Performances, under 
the Hands of the preſent Conductor, in the Light 
of Publick Vaults, or Neceſſary Houſes that are 
open for every dirty F—ll—w to ſh—:t in, 

A LET TER 7 the AuTHoR, 
By Hon EST uusãSHF 
SI X, 

A 5 you were pleaſed to allow a Place in your 
A laſt Number to my Animadverſions on the 

ant of Judgment, and the inſufferable Inſolence 
of the preſent Compiler of the Ladies Diary; 
J hope you will now give me Leave to lay be- 
fore the Publi ck ſome further Remarks on the 
Conduct and fingular Productions of this extra- 
ordinary Perſon, in ſome late Diaries, under his 
Direction. | 

The firſt Thing I ſhall here take Notice of 
is Queſtion I. in the Diary for 1748 propoſed 
by himſelf, in Numbers abſolutely impoſlible : 
Notwithſtanding which he has been ſo civil (at 
p. 21. of the ſucceeding Diary) to defire all 
Thoſe who anſwered it wrong not to be diſob'iged 
at their Solutions being omitted, as be is not «- 
gainſt their ſhining in @ proper Place. His Mo- 
deſty here is very remarkable : Theſe ſame Per- 
ſons, to whom he is ſo complaiſant to allow the 
Liberty of foining in a proper Place, had, doubt- 
leſs, been free enough to tell him of his Error; 


upon which, having firſt corrected the Dalia (a 
| | new 


Ly 
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new Term of Art introduced by himſelf ) he there 
lets Them, and the World, know They are quite 


ignorant of the Matter; however to ſhew his good 


Nature, at the ſame Time, is not againſt their 
ſhining in @ proper Place. 

In the very ſame Page he is foul on one of 
his Contributors for giving (as he pretends) a falſe 
Solution; though what his Correſpondent advances 
is perfectly right, and what he himſelf remarks 
thereon abſolutely falſe and inconſiſtent Would 
any Body, but himſelf have aſſerted that the Num- 
ber 89, divided by 6, 5,-4, 3 and 2, ſucceſſively, 
leaves 5, 4, 3, 2, and 1, reſpectively, for Re- 
mainders; and upon ſo ſlender and even falſe a Foun- 
dation have reflected on the Judgment of Another, 
who was perfectly right in his Solution. i 

The 12th Queſtion: for the above mentioned 
Year (1748) is another of his own propoſing, and 
is ill worſe than the Firſt, being not only im- 
poſſible with reſpect to particular Numbers but 
ablurd in the very Nature of it : Yet even here 


he has been ſo far from. making thoſe auk ward 


Apologies which ſome over modeft Perſons would 
have made, that he riſes greatly conſpicuous by his 
own ignorant Blunders :- For having firſt (as uſual) 
corrected the Data he ſolves it his own way, and 
then very modeſtly tells the World, it was 
_ Anſwer'd-by Mr. Heath on. 
Such is the admirable Addreſs and Subtlety of 
the Man, in rendering what Others would bluſh, 
and be confounded at, ſubſervient to his invincible 
Deſire of appearing conſiderable, in Spite of Nature, 


To be continued. 
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E R R AT A, in Ne. II. 


N Page 8, Line 22, for 65 26“ read 540 63“; 
I. 23, for 5“ 38" 16 r. 85 20 18*; J. 24, for 


4 21 44 r. 355 2 1.” 25, for 1 199 14/r, 
259 461, |. 14 for * 35! r. 55 ᷣ7“; in I. 2. 
p. 9, for 4 22" 2 r. 30 400 283 1. 5. p. 29, for 


Hons. 


ERRATA in N*, nt. 
N the 18th nk; laſt Lines of Page 18 of the 
Dialling, for Reclining r. Inclining; p. 19 of 
the Series, 1. 18, or r. _ J. 2, from 


Bottom, for .7=;|* r. = z p. 20. l. It, for 
92" r. %%; p. 21. I. 2, for x2, x3, #4, r. x*, X., 


and x* reſpectively z p. 23.1.8, for — r. = . 


3 read 2; l. 3. P. 31, for Obſervations r. Calcula- 
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ADVERTISEMENT 


Ii: 30 


A LL Perſons inclining to encourage [ 
qu 
Dec 


Work, are deſired to ſend their 
22 (whether new Problems, Parad« 
Solutions, &c.) Poſt paid, to be left 
Mr. Morgan, at the Three - 10 


- Fames 
Tbametaſireet, before the 20th of Ofober, ! 
The fifth Number being to be pub''W; 
about the Beginning of December enſuing Weive 
| : M 69 
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METHOD 
al To determine A 
4 VULGAR FRACTION 


Nearly equal in Value to any DeciMar. 


ONE Le 


| * 7 and 1 be aſſumed to denote two 


Vulgar Fractions, in the loweſt Numbers, 
equal nearly to the firſt Figures of the given 
eimal; the one of them greater, and the other 
| 3 than the ſaid Decimal: Moreover, ſuppoſing 


ubl 5 „to be the neareſt Value of the two, and the 
10g "i Quantity (or Decimal) to be denoted by ; 


kt there be aſſumed 5 2: Whence * will 


Ea 2 =. Let this Value 'of x 


e—dq 
be found in the neareſt whole 9 8 z by Means 
Whereof the Value of the F ration < 22 (which is 


5 if proximation to the Value q) will be given. 


hee the Fraction thus determined, and 
B one 


100 ' To determine a Vulgar Fra#is1 
one of the two preceding ones (+ or— ) the Ope. 


ration be repeated, a new Value of x will be hat 
from the very Equation above exhibited ; and fron 
thence a ſecond Approximation or Value of the 
aſſumed Fraction A - Whence the Operation 
(if neceſſary) may be again repeated, till you a: 
rive to any Degree of Exactneſs required. 


- Examete I. 


Let the Quantity propounded be 3,141 5926; 
expreſſing the Periphery of a Circle whoſe Diame- 
ter is Unity. _- | 


Here it is plain that 7 will be T, and 7 = . | 


| Therefore, by writing 4, 1, 3, 1, and 3.14 C. 


in che Room of a, 6, c, d, and ꝗ reſpectively, the 
Value of * 222) is found = 4=3:23 K. 


dg—c | 3.14 Sc.—} 
FF e er 
= 74 &7 = ©: nearly. Whence we have -—— 


= K „ for a firſt Approximation 
being the ſame with that of Archimedes. 

Again, by taking FED and 72 5 and ſubſti 

tuting in before, we get x (=) a . 


= 16 nearly. Whence we. have = 111 
113, for a ſecond. Approximation; agreeing 
with That of AMetius. Which, converted to 4 
Decimal, errs only in the 7th Place. 


Ex AMPLE 


= & 77 XxX. £ = as. 


. 
= 


Ope. 


had 
from 
" the 
tion 
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"nearly equal to any Decimal Oe. 101 


8200 Examert II. | 
Let a Quantirytobe approximated be Al 


Here f, and 4 == Z ; whence = (SL) 


eden b Har a firſt Appin 


tion. * JJ I45 34 ONT % gr 'G- 


79. a third e 
a EN oh 
7 55 


ruh 7 7 =o and > = . 


— Ter 3 
=z,” and J = ET = 235; for 4 fin 


Approximation. 


Some Obfervatio conteriiing FLUENTS. 
* By Dre 


Equation 4 Fluents, deduced from 4 
tes 9 — very often admits of 
various C according to the various 
A in whoſe” Solutions ch Equation may 
ave: And, conſiderin e eac- 
ly of the Problem it > be derived from, we 
may ſuppoſe one of the fimple variable Quantities 


to have its Beginning when _ Other has attained 
2 any- 


1 'fourch Approxi mation. 


* propoſed, 7 find the — — * Fluents; 


102 O ſeruations concerning Fluents. 
any Value whatever. This the Writers on Fluxioy Pe 

have adverted to and explained. But a Fluxionaiſ ot 
Equation will ſometi mes admit only of one part. 

(4 uation. of the Fluepts ; one of the ſimpt 
variable Quantities necefarily Having its Beginning 
with the ther, or when the Other has attained one 
certain Value.” Which is Thapparty Ido not find 
thoſe Writers have taken any Notice of, - 


a, 
* 


e. - Ex Aubin * * 
Tho Rquation 2 =34 = bein 
Eq 5 Any by being pn 


ſed, to find the Equation of the Fluents ; if j 
be füppeſed invariable; _ = Fluxions of both 


Sides be taken, we have <= S * — 97. 


3X, and 248 Y. of which _ it is 2 * 
ous, the Fluents are — To ne 


conſtant Quantity. But here c Se = | 
conſtant Quantity whatever, it can paly have one nul 
certain Value, viz.» 446 (as appears ſubſt- 
ruting in the original Equation) and the Taue 
of the Fluents is 44ax=249*+445,” and no. other; 
for y mult neceſſarily begin when & is =b. Sup- 
poſing Io, the Fluxionary Equation: becomes hi 


F N and the Equation of the Flucu 


4ax=5* ; which will not admit of the Addition or 
Subſtraction of any conſtant Quantity, for 5 mul 


neceſfatily begin when begins. x. any 
| aut. 2 0 — 


eee e ; ett! 
* 1 abt als 
Te besen 29% ＋ 5 2 $3 J being 


3 


ſup- 


Obſervations concerning Fluents. 103 
ppoſing y invariable, and taking the Fluxions of 
oth Sides, we ſhall, by ordering them properly, 


* > of 1 * f 8 . * * 880 
* —— of which it is eaſy to perceive 
See 


he Fluents are x7, = ax c, c being again 
ut for ſome conſtant Quantity. But here, again, 
cannot be any invariable Quantity whatſoever ; 
ein only be aN (as appears by ſubſti- 
uting properly in the original Equation) x of 
ty having its Beginning when y is , and 
e Equation of the Fluents can be no other than 
5 ˙ - "Suppoſing 5 0, the 
luxionary Equation becomes A =xX+y— 2 
which is That propoſed by Mr. Emerſon, 0 
if his Fluxions) and the Equation of the Fides 
ill ben = 44 — 4, and no other; for y 
nuſt neceffarily begin when x begins. This 
Mr. Emerſon ſeems to have been ignorant of, and 

neouſly makes the Equation of the Fluents 
=8+y (an Equation to a Right-Line, inſtead 
if an Equation to a Parabola). The Fallity cf 
ich he might eaſily haye perceived; ſor x being 
=# +7: # muſt be = 7, hich Values of x and 
x being put, in their Ste » In the original Equa- 


an, ie betores 7Þ5 x5, af 
192901 / i ap 4+ 2 $17 197" 5 


1 - 


carding. to which 23 C ap- Cay, and a=0; 
which is abſurd, ſince it is plain @ is put to denote 


ome Quantity. 
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Answens to the PROBLEMS propoſed in ti 
Tump NuxtzER. 3 At 


Proms XXXVI. Ae by MW. G. Zrom: 
bridge of Ellerton. 

LI. the Value of 280, 480 and 132 Ounce 
of Plate, in Pounds Sterling, be denoted | 

2, 6 and e . fa. alſo let x repreſent th 
Value vf all Fn, n Quantity 


+ 2 7 1 — duch Problems adde 
e = Fb6s. whence 5 = 3 


2 


bars. Now for —- Tang ha «37 


ſubſtitute 4, ind we ſhall ve 44. + 6= 
+c; whence * = 12d + 125 — 12c = 1432. 
or 5730 Qunces, the Quantity of Silver ſought. 


The ſame ee by. Mr Een. Bouw-man 
Let x ent the Value of the Money | 
. Crowns, and y the Ounces of Plate; then, by 


Problem, the firſt Son's Share, or In + 75 
280 will be = ſecond Son's Share, or —— + 2 
Þ 480, = third Son's Share, or 25 += 
| + 133 


2 


rer 


Avers to the Problems, Ke. 1098 
132. Therefore, from the firſt and laſt, we have 


— — = 0 — 132 = 148, whence x = 
* 


oy = 2590 Crowns: Alſo from the ſecond ' 


d third we hae — —- + 480 — 132 = 


* Ts or — + 348 = 275 whence y = 
97.5X12 = 5730 Ounces of Silver. i 
is Problem was alſo anſwered by Meſſ. 


wrtbouck L. N, Marſhall, and Widd. 
KOBLEM XXXVII. Anſwered by Mr. John 
Noorthouck, of Watford. | 


Let x and x+96 repreſent the Legs of the Tri- 
y the Perpendicular and y +c Half the 


| ypothenuſe then 2x*+26bx +4* = (by 47 Eu. 1.) 


+85 +40 ; but * N= +25, or 2x*+ 


Ur A +40 3 therefore, if this laſt Equation 
ſubſtracted from the firſt, we ſhall have 4 - 


l., and v e whence the Hyporhe- 
ule and the Legs of the Triangle may be found. 


. 
N ; | 
„ - 
oy - 


106 ven, p . Praun, 


The vm Wu, by the Propoſer, Mr. L N. 


1 Let AC—} 
- 5 2 d, BH — 0 
F 1, AC — Y, an 


i 0 wg 
Aly" x poke if 
AE 3 25g . 


| T . = 2X* — 2x1; an 

4x* = 29* — 24 
+ a@ : Whence 
taking the Doub 
of the firſt Equa 
tion from the L. 


2 


— 
— 
bb 


| e we have 4x1 =&, and therefore x = 8 


| For. the Solution of this Problem. Mr. Ls 
gives the nn. 


AEF 


| 8 


As Half the Difference of the Sides, is to th 
Difference between Half the Hypothenuſe ant 
the Perpendicular, ſo is the Sine of (45*) Hal 
the Sum of the Angles at the ene to the Sine 0 
_ Half their Difference. 


The ſams anſtvered by Proteus. 


Let ABCD be a Circle deſcribed about ti 
required Triangle ABC, whoſe Hypothenuſe 
. AB and Perpendicular CI: Draw the Diamete 
EHD perpendicular to AB, and make HF 
CI: Join C, E; C, D; C,F and D,A and dra 
DG rpendicular to AC; ; then AG will be equi 

og the Difference of the Sides, and EF t 
the Difference between Half the Hypdthenuſe and 
. the — Since the Triangles "I 


——— 


propoſed in the third Number. 105 
— and EFC are ſimilar, we have AD : 
B: 1 tio wt 5 oth EC. Whence the e fol 


— | 
e Cor ere 


Draw Ln indefinite Right-Lines DE, FC 

1 icular to each other, and take FE equal 
rence between Half the Hypothenuſe 

ad —— Perpendicular : Upon E with the 
Rdius EC, which is equal to a Fourth Propor- 
tonal” to 14/2 and Half the Difference of the 
Sides; | deſcribe an Arch interſecting. FC in C: 
Make CD perpendicular to EC, and thro' E, C 
nd D let the Circle ECBD be deſerided then, 
naking/ the Diameter AB perpendicular to ED, 
bin A, C' and B, C and ABE will be the Triangle 
required, 
Method of Calculation. 

DE: : AG: EC =AG\/2, 
nd BC: EF : © Rad: Sine of ECF, Half the 
Difference of the Angles at the Baſe. 

Me. 974d, Brownbridge, Marſhall and E. B. M. 
bived this Problem Medbeitcally' and Mr. R—ſon 
. Geometrical Conftruction. 2 


hon 2M XXXVIN. en by. the Propoſer, 
| Honeſtus. 


Fines tho Square of * is equal to the Sum 
the Squares of m. and 2mm, it is evident, 
ut if the two Legs of the Tony be * 
In-, and zum, the Hypothenuſe will be 
apreſſed by #* m. Hence, by making -m: 
m:: fi: 75 we have 22 = in m arid 


22 121. 
1 W 7's whence 1 — -— 
18419 = 


DTT 4p 


ro8 Anſwers to the Problems 


12m | ori 
_— Tm, and #= =, eee 
22 res — = 3.43496 nearly. Whence 
g „ 7 24 79 182 4625 
it appears that 2 ? 7 = JJ and 1 
ſo many approximated Values of the Decimal, byt 
ſecond Example, p. 101. according to which the ty 
Legs will appear to be 28 and 45, 336 and 527 
12719 and 19992, 19292 and 30315, 227500 and 
357501; whereof the Ratio will be as 7 to 114 
7 to 10tj, 7 to li, 7 to 1031, and 7 toll. ** 
L174 reſpectivelyj: Which laſt is 8000 times Irat) 
nearer the propoſed Ratio of 7 to 11, than u 
7 to 113, or 28 to 43. ] 


ProBLzM XXXIX. vfevered by TOO r. MI." 


Let ABC be the Ti- ud! 
angle, and let AF, BD 
and CE be Perpendicu- 
lars drawn from A,B and 
C reſpectively to the op- 
poſite Sides: Then, by 
ſimilarity of Triangles 
1 AB a:BD 3; Be : Bk 
and AB: BF:: BC: BE; whence AB xBE= 
BDxBg =BFxBC, and conſequently BD: BC: : 
BF: Bg. But BD: BC : : BF : BG, therefore 
Be=BG, and G and g coincide, &. E. D. 


Ira 
pH 
T 


ur, 


are 


The ſame anſwered by Mr. R——ſon. 


Suppoſe the Triangle ABC inſcribed in a Ci 
cle, and drawing the Perpendiculars BD, CT: 
thro' G, their Point of Interſection, let AF be Ac 
2 3 draw! : when 


 propeſed in the third Number. 109 


awn : Produce BD till it meets the Circumference 
pH, and let the Points A,H and C,H be joined. 
Then the Triangles BEG, DHC will be ſimi- 
br, becauſe EBG=HCD (inſiſting on the ſame 
uc AH) and the Angles at E and D are Right 
y Conſtruction. Whence the Angle CHD= 
EGB =CGH, conſequently the Triangſe GAH will 
tk an Iſoſceles One, and AHG=AGH=BGF : 
But the Angles GBF, DAH, ſtanding on the 
kme Arc HC, are equal; therefore the Angle 
F=D, a Right-Angle by Conſtruction. Q, E. D. 
Mr. L. and R. R. H. ſent Demon- 
trations to this Problem. 


PapnLz XL. Anſwered by Mr. Widd. 


In the Triangle ABP all the Angles and the 
ade AB are given, whence AP is found = 10.33 
ud BP = ST = 24.94: Alſo in the Triangle 


s all the Angles and the Side AC are given, 
"WW ience AS=CS is found = 14.84 ; then CS+ST 
J "8 — 


110 *' Anſwers to the Problem 
=CT=39.79, Now ors LB to be dencte 
| by x, AR will be'= = D and r 51, alk 


RS = — 14.841 But (by the Problem) cr 


3 
+TL*=CS*+SR- ; that is x*—9.03x+ 1603 
== ** 49. 49% +440. 993 from which Equatio 
the Value of x is eaſily found to be = 391 Mile 
the Diſtance ſailed by the Ship from the None 
moſt Port; conſequently oe Diſtance failed b 
the other Ship i is 65 Miles. 

Mr. E. B. M. folved this Problem Algebra 
cally, and makes the Diſtance ſailed by the Ship 
from the Northermoſt Port = 39.37 Miles, and 
that by the Ship from the Southermoſt Port. 


65.62 Miles: Mr. Brownbridge alſo ſent ap A0 
braic Solution. the 
Tn 0 

The ſame anſwered by Mr. Ghiſs. anc 

hp | 4) 


ConsTRUuOTION. | 


Let A be the Southermoſt Port, B the Nor 
thermoſt, and C the Iſland; alſo let BO be the 
Path deſcrjþed by the Ship from B, and AR That 
deſcribed by * Ship from A. Aſſume AF at 
Pleaſure, and take 5:3::AF: BE; thro' Þ 
and E draw FED meeting AB, produced, in D 
Join C, D upon which, as a Dialer, let the Se 
micircle CMD be deſcribed, interſecting KM 
which biſects AB, and is parallel to BQ, in M. 
then thro' M, draw DMN and the Thing 1s 


done. 


n 


From L, the Point where DN interſects BY, 
drow LC; alſo draw CN. and CM. 30500 


* 


propoſed in the third Number. III 
note (ID is a Right-Angle, and ME=MN, it ap- 
1 that C NCL. Moreover, ſince AF: BE. 


::5: 3 by Conſtruction, it follows that FN: 
LE : : by reaſon of the ſimilar Triangles, AN: 


L:: 5: 3. Q, E. D. 
_ CarcvLraArTion. 


From O, the Center of the Circle, draw OM. 
AF—BE : BE:: AB: BD=13.5: Then in the 
Triangle DAC are given the two Sides AC, AD 
and their included Angle, from whence CD will 
be had =2 5.99, the Angle ACD=53* 6, and the 
Angle ADC=14* 23. Alſo in the Triangle 
GBD will be now given all the Angles and the 
Side BD, from which GD and ID will be found 

812.9 and 16.79 1 nal th and from thence 
Ugo =ID—OD=3.8. Now in the Triangle IMO 
dere are given the Angle MIO, and the two Sides 
10, OM, whence MOI will be had = 81 17, 
and from, thence BL will be found =13.117, and 
AN=21.862, alſo CL=CN=17.5;87 Leagues. 

Mr. R-— % on conſtructed this Problem in the 
lame Manner as the above. | 


CT 
03.90 
atio 


Hiles 
ther 


PROBLEM 


$12 Auers to the Priblems 
PronLeM XLI. Anſwered by W. L. Nx 


ConsTRUCTION. 


Join the given Points A,B and A, C with Right D 
Lines, and let A be the Point thro' which the r- 
quired Line is to be drawn. Make CD parallel 
to BA, and take CE a Third-Proportional to AB 
and M the Side of the given Square. Upon AC 
deſcribe a Semicircle, and from the Point E erect 
the Perpendicular EF, meeting the Semicircle in 
F; thro' A and F draw the Right-Line Al, 
and the Thing is done, | 


"DEMONSTRATION. 


Draw the Perpendiculars BG and CF. By Con- 
ſtruction, AB: M:: M: CE, and by ſimilar 
Triangles AB: BG :: CF: CE, therefore Bb 


| 
A 
MA 
8 
| 


dun 
(=t 


xCF=ABxCE=M*. N, E., D. L 
R. R. H. anſwered this Problem after the very vet 
ſame Manner. Eau 


The ſame anſwered by $TAONIONOE. 


Let A,B and C be the given Points, FAG thee | 
required Line, CF and BG Perpendiculars, fron 


the 
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je Points 88 to * 2 3 N the Side of 
e given Square: e perpendicular to 
* equal to CF, and take AK equal to 
G; alſo draw KL perpendicular to AC. Since 
FxBG=N*=AH Xx AK, and, by ſimilar Tri- 
oles, AC: AH: : AK: AL, it follows that 
XxX ALSAH X AK=N*., Whence this 


ConsSTRUCTION. 


In AC take AL a Third-Proportional to AC 
dN, make LK perpendicular to AC, and on 
3 defcribe a Semicircle interſecting KL in K; 
in B, K and thro*' A, parallel to BK, draw FG, 
d the Thing is done. 


Method of Calculation. 


oht-W Draw LM to biſect AB in M and join M, K. 
r. n the Triangle LMA are given the Sides LA, 
alle with their included Angle, whence the Angles 


M, AML and conſequently KLM (=KLA 
ALM) may be had. Then, becauſe MK = 
MA and LM common, it will be as AM: LM 
: Sine, ALM: Sine, LAM : : Sine, KLM: Sine, 
LEM, which being found EMK will likewiſe be 
wnd ; as will alſo KMA and conſequently KAM 
[= the Complement of KMA.) 

Mr. R—/oz alſo ſolved this Problem Geometri- 


ally, | 
ProBLEM XLII. Anſwered by the Propeſer. 
Let 25=x1 then we ſhall have 23 +2*=7.3415, 
hence Zz*=xX=21 ; Which ſubſtituted in the firſt 
*" 


Equation gives 210 = 1.8385. Put for the Loga- 
ithm of 21, 7 for the Logarithm of y, and L tor 


te Logarithm of 1.8385, then 2 = 2 =5 The 
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Type ſame anſwered by Mr. Widd. 

2 . Suppoſe 2 V ; then 23 ＋2 5. 3415, and 

$=1, 661, whence * ak. Again Ve 177 5 


SES. 


* 3 28485; therefore r = 1.8485 ad 1 
Mr L. 2 uſo anſwered this Problem, de 
PROBLEM XLII. Anſwered by the  Propuſe + 
WMaltonienſis. 7 

Conceive three ſuch Weights x, y, and 2 to be 1 


poſited at the Vn A, B and C reſpectively, ni 


that P may be their center of Gravity : Then bet 
Mechanics x : y + z:: P: AP 59 le 
2 x TZ: :P: BP ace 


:x ＋ 5: :4P: CP. Therefore 
* * : N * ): : Pe x Pf x Pd: 
AP BPI CPR; and ſince 


* %:: Bd: Ad; x :x +y::Bd: AB 
25 2: Ce Be ee have} + 25 +2: : Ce: BC 
: : Aft Cf „ C2:x +2; a 

C Omer 


propoſed in de third Namber a ins 


TOXINS : N * : 
NN 22 : ABN BCN CA: Pe x fx Pd: 
BP x CP. VE. D. 


The ſame ee by ZEMNOE. 


Let ABC be the given Triangle from 
whoſe Angular Points the Right Lines Ae, Bf, 
nd Cd are drawn to the o eb Sides; and let 
„Jie Perpendiculars AO, B eK, dl and fQ 
te 410 dr drawn: Then by ſimilar Triangles. 

: BC: : eK: BH 

: BA:: 4I: a0 ( therefore CexBax Af: 
F: AC:: 2 a 

KCxXBAXAC : : eKXdIXf : BHNAO x CD. 
u like Manner, ad 

: :: _ DC 

PM: PB: He therefore Pex Pd x Pf : 
F: PA: . 40 

ex PBNPA :: (4KxdIxfQ : DCXBHXAO ::) 
* BAN Af : BC x BA x AC. 9. E. D. 

Mell. Rn, N——», and K. R. H. 11 
Demonſtrations of this Problem, 


PxoBtzeM XLIV. Anſwered by ZOGOL. * 
Let P repreſent the true Pole P 1 
nd F the falſe One, or that Point \ F. 
h the Meridian to which the | 
le of the Dial points, when 
iced in the Latitude of 54*3 
o let S repreſent the Place of 
ke Sun: Then it is evident 
bat the true Time will be ex- 


ely, 


: 0 


1 UJ 


ABBrled by the Angle SPF. and 
BC Gl Time by | the Angle 
bb ; conkeguently the Dit- 


, 2 % WM... 5 5 * 


"WIR 
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ference of theſe. 24 will be the Error of the 
Dial. Now, if 5P be leſs than SP, the Angt 
FR will be greater than SFR, and conſequenty 
 SFR—+PF greater than SFR—SPF : Whence, i 
is plain that, the leſs the Side SP, or the greater 
the Declination, is, the greater ill be the Dif. 
ference between the true and apparent Times. But 
the Difference between thoſe Angles is known ty 
be the greateſt when their Fluxions are equal; and 
their Fluxions are known to be to each other a 
Rad. x S. FS: S. PS x Co/.S, univerſally. There. 
fore, if the Sine of PS be put p, its oſine 2 
the Coſine of PF =, that Jof FS x, and that of 


= and Vi 


z conſequently 1—x* 0 OE whence 


S=y, we ſhall have y = 


b—ds 

5 ix 
— =1—b, wide + = _ 2 — 1 —þ, 
= S and x = 2 TL 
= 4007942 : Which being given, the true Time 
will be had = 6 H. 15 M. 27 S. from Noon, and 


conſequently the — required = 4 M. 27 S. 
Z 2 * „Nr. 2 ſon, allo, anſwered this Problem, 


| _ 
1 e "area | 
te ec r rep en 
ee np} jan nn the propoſed Plane, 
7 ** eee. 2 | WW th 9 Weight, 
| ens [he ratio | B the Ball, and WrB 
71 AS . Me the Cord by which 
oe 3 they are connected; 
Moore th of B the] Length of which 
b., A let the _ * 


Xx — 


— 


"he te ene — — 

ec of, Goode Ae, ae, fs D 

. . . * e Ae 36. n 
"XZ , 83 4 ra Ze; na e! 7 


3 rr dt 10 
*. e. e. 4 


7 


e, 3 


3 1 Ge Fo 
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nd let the Sine of the Plane's Inclination, to the 
Radius 1, be expreſſed by s. Moreover, let the 
Length of a Pendulum vibrating in a Second be 
noted by b, and the Diſtance deſcended freely 
PA Reſt in the firſt Second by d, and ſuppoſe Wr 


Dit. Then by the Principles of Mechanics s . 
Bu "ll be the Force by which the Weight endeavours nat 
p p deſcend along the Plane; from which taking B 


te Force of the Ball acting in Oppoſition thereto, 
e have - for the Force by which the two 
bodies are accelerated. But VB: —-3:: B: 


FO LA the Part of the Force by which B 
accelerated; which is therefore to the abſo- 
ite Force acting upon B (when it deſcends freely 
—B x B 

rom Reſt) 4 eee B, or asq to * ſup- F 


pling q = LAS Whence we have 1 : q 3: 


At the Diſtance ved by the Ball in the firſt Se- 
nd; therefore Vg will be the Time of aſcending 
ugh the Diſtince x, and conſequently its F n, 


dae the Time of deſcribing 3. = 


But : A:: 1 = -F . the Time 
one Vibration of the N whoſe Length - 


*nf . 4 e 


1x (7B); and therefore . I n. 
279985 — the Vibrations per 


Wax—xx 
orm'd in * Time of aſcending through the 
Diſtance &; whoſe whole Flueat, when * gha, | 


# whore ee, 1? 1 
' or 
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will be 25 2 being the Length of the Arg 

of a Semicircle whoſe Radius is Unity; which 

Fluent (giving the Number of Vibrations tequired 


may be expreſſed in a more ſimple Form : fi 
 fince (by Art. 463, Simpſon's Fluxions) + 


"EB, 5: d, we have 5. which V ue, th 


5 SS... 
ſtituted above gives * = / — 2B Fron 


whence it appears, that the Number of Vibration 
will be the fame, let the Length of the Cord and 
the Force of Gravity be what they will. 


CoROLLARY., 
When the Weight J/ deſcends perpendicular to 
the Horizon, then, becoming = = 1, the Number 


"of Vibrations will be expreſſed by 395 


if be ſang anſwered by the Propeſer, Waltonienſis. 


B repreſent the Ball, my the Weight, and 
2 Sine of the Plane's Inclination, Radius being 


Unity: Then the Force, to accelerate the Motion 
of the Ball along the Plane, will be to the accele- 


ricing F. orce of Gravity, as | . 


Let # denote the Space deſcended, in the firſt 
Second of — ” a Body falling freely from 


Reſt; 1 (= Ly the Space moved over by 


Ro Pit firſt Second of Time; and 7 the 


| Time the Ball's ng in Motion : : * 


pace moved thro' in 2 given Time by a Body 
niformly accelerated, computing from the Be- 
nnning of the Motion, being directly as the ac- * 


wire erating Force, we have : # : : m.: m., the 2 
: For pace moved over by the Weight in the Time 2; 

) : nequently, if 4 be the Length of the whole 
e will be the kene th vibrating 

; lib part thereof. Moreover, the Vibrations perfo 


in the ſame Time, by different Pendulums, being /: 


Fron n a reciprocal ſubduplicate Ratio of their 

ated i p be te Length of a Pendulum vibrating Se. 
/ 

d ul ends, we ſhall have :: : * 


2 the Vibrations performed in a 


lar to T= ni") | 

= Second by a Pendulum of the Length a—nt* ; 
. 
r: : : : , theFluxi- 

. 4 — nt** 

enſs en of the Number of Oſcillations made by the 

ng Ml ball at the End of any variable Time 7; whoſe 

in Fluent, when 1 a (that is when the Ball arrives 

. 4 
js * the Pulley) is 47 Semi- circumference of a 


un 


Circle whoſe Diameter is Unity/# 574774279) / 


CoROLLARY. 


by The Ball, Weight, and Inclination of the Plane 
ing given, the Number of Oſcillations made by 
the WY the in its whole Aſcent will be the ſame, let 
the BY the Length of the Cord be what it will: And that 
ace BY Number will be to the Number made in 2 
+; ime, 
- a+ _— = 9153 1R2 519919 
E N neg tus im Hoe Ari' of al He where rede. 1 
4 2 e nal bor e =: nl 2 Hee b PLES nl Ea | | 
hank & wth ors Hoe HENCE an 1 0065 Ooh Hee Alloy eee, 
AN, urg, He, 


o K 
INES tt 
* * —— „ — — * i 
- = — 8 * 
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Time, by a Pendulum of a Length equal to th 
of the whole Cord, as Half the Circumference ; 
_— Circle to its Diameter. 


* nleq t 
SCHOLIUM.. 


If We had ſuppoſed the Cord to be drawn up þ 
an uniform Motion, and » to be the Number o 
Inches per Second, we ſhould have had a— 

for the Length of the vibrating Part of the Cord 


: 4 
"and E. for the Fluxion of the Number of 


Vibrations: From whoſe Fluent, _ 4 it appears 


that the Number of Oſcillations made by a Ball, n 
drawn up with any uniform Velocity, is to the m 
Number made in the fame Time by a Pendulum, 
equal in Length to the whole Cord, as 2 to 1. 


PronLEM XLVI. Anſwered by Mr. R—ſon. 


Let @ be the Complement of the equal Lives, 
or the Number of Years betwixt the given Age HI. 
and the Extremity of Old Age (which M. D*Meivre 
places at 86); let » denote the Number of Lives 

and * the Number of Years required. Now, 
as the Probability of any one of the ſaid equal 
Lives continuing to the End of x Years is expreſſed 


by =, the Probability of their All continuing in 
Being to the End of that Time will therefore be 
| expreſſed by =, which by the Problem 1s 
given 


- 
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en = . Hence we have — = A, and 
. 4 2 


aſequently x =a— —= . 

2" 
The Propoſer ſent a curious Solution, but is 
me too late to be inſerted. 


RoslEM XL VII. Anfwered by GIAOEENOx. 


lt is evident that the Diſtance of the two Ships, 
er the Chace begins, is not at all affected by the 
urent, and that the Curve deſcribed by the Man 
War on the Surface of the Water (conſidered 
lependently of the common Motion of the Wa- 
rand all Bodies in it) will be the known, or 
mmon Curve of Purſuit, Let W repreſent the 


D 


ace of the Man of War, and.P that of the 
mivateer, 'at the Beginning of the Chace; then 
e Ordinate RW (c) and the Tangent WP (5) 
ing given, the Subtangent RP (d) will alſo be 
hen: And, if the Ratio of the Velocity of the 


1 of War to that of the Privateer be as 1 to % 
| an 


122 Abet to the Problents 
ahd-the Tangent AB, which is perpendicular 


the Axis BRC, be denoted by à; then (by Art. 
of Simpſon's Fluxions) the . D 


| the Tangent will be £2 - 


* a 
that of the Subtangent 2 ES 
The Sum of theſe is 4 5 3 „ich, when 
( n = c, becomes a = 4.+d; when 

= Nax , from which the Value of 4 


Gus 
" Moreover the general Value of any Ablciſſa (8 


bein n HY + . by ſub 


turing therein for 2 a, and raking Vc, it wi 


an Az ee RD { 
become I—n 1—n + I＋ Xb+d © I-n 


* 1 1 2 = BR (becauſe ct 
3 — 4d Nd Xx LEA); but if we ſhould" 

| fake o, then it will become , . 
BC, the Difference of which two Values give 


c: Whence PC 


I—7' IA 
Xi; (= RO— PR) = and WC 
by | 20 1— 1 


— 1 alſo given; and from thence che Time 
required 2 6H. 41M; 318. 
But to conſtruct the Curve which the Man o 

Mar deſcribes in abſolute Space, including 
| Motion of the Current, having determined the 
| Line PC and the cotem Poſitions w, N71 | 

" above; let pG be parallel to wr, meeting W 

| | 155 —— 
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I in G, and in pr produced take WH = 

Z "then it is evident that. the Curve WHD 

g thro? all the Points H, thus determined, | 

ill be That required. 

The Propoſer, alſo, anſwered this Problem * 

d Mr. R — n anſwered it 850 che lame 
frinciples as the above. 


 PaopBLEM XLVIII. e * R. R. H. 
Ler the Sine and Coſine of the Arch z, be de- 
d by y and 2, reſpectivel chen by the Na- 
ire of the Circle u, 2 74 : Now, 


the Property of the Curve, — will be 


be Fluxion of the Area; whoſe] Fluent, by afſum- 
g Lu for the Fluent of 24 ,/5=i = , 
EB. 1. 12" wir, Cc. will appear to be 
1 LN. T. 1. r 


| * 


* 7 — Lr c. the Area re- 


Toe ſame anſwered by Mr. R. ſon. 

Let 7 be the Sine and x the Coſine of the Arc 2, 
dthe Radius ry then Ez will * the Fluxion 
the Area. 

To find the Fluent hereof let it be aſſumed 
qual to A2*+B2*—+C2*—* +Dz""* Ot. and 


hen by 'taking the Fluxion we have 
$4 $f — +62 +02" of, 


=03 
eee, Sam Ls Ol _ Fe 


a conſequently FE r 2 


Rx 1 . 5 — * 1— Sc. 
= Os. 


. 


124 n to the Diels. 


S0. Whence, | by making A + o, bal; 7 


* 
IC! 
T] 


5% E 1 Sc. we get 142 


= ber === (becauſe a 2 — 20588. 


2 — 1 n—1 B, 'C= — ==, A 
D=— u.S—= FI) „Se. re Son, Y 


„ 
fought is truly defined by — = + £4 


Cunt ant 1, —1.2—2 1 

r — , &c. Wher 
the. Law of Continuation is manifeſt, and where 
the Series will always terminate when u is a whole rau 
politive Number. wy 


best XLIX. 2 by the Proper = 
CEMNOE. 2 


Loet V be the uri 


| Vertex of the, 

f : Cone, and AEB * 

1 the Baſe thereof ““ 

fat \ to which let PC 
0 | de a Tangent =. 

ts - TY 2: %" any Point C 

2 £ Tigtt” 7 Moreover let (. 
by . 2 . . ' 415} be. an Ordinate has 
tothe Tranſverg e Sir 

B Axis AB, an 5 


A ſuppoſing 


perpendicular 0 3. 
5 - QCP, and an as 27 
near as poſi; dhe 


A. — 5 to DC, let OC 


4. , 
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*, VC, Vs and VP be drawn: Putting the Semi- 
iſverſe Axis AC =a, the Semicon) ugate OE =b, 
e Altitude of the Cone OV =c, Aru, DC DD. 
2 Dad, &c. - 

Then, by the Property of the Curve o wil 


. ; and by fi ſimilar Triangles Cn (=) un 
0) or =—2, -whenco ry 


RR: . + 4. 97 ail b 


* 1 the Fluxion CVnof the - Surfage = Cu 
5 =): N ERIE, 
2x 
xcauſe 22 = x* + Now, by ck. Property 
{the Curve, y== — AT and ſo / = 


42 w 3) 3. 


„ which 1 ſubſtirured above, the 


a 


$2 


fluxion of the Surface dann + 46 X 


2 a.—* 


—— — — 
mn * e ——2 LN. put Te (VE ) 


1 


= and-x 1 —125 - then it wi become 


© <—_ 


iT EW? — = vhoſe Fluent 6 Art. 434 


2 Fluxions) when x 1 2 65 will be 
A into 122 2 
r 2.2.4.4.6.6 


dddd þ... 
5 8.8. Se. the Quadrup wo 
$ the whole Surface required. 5 


E 2 CoRoL- 


126 — the Probbm 
| Fanden as. ] 
Te heh dare,” $25; nd he derber is b. 
— CM l vill £ 
— . = — 


Coxellany 2. 


_ | N. 
If AHB be another Semi-Elli on the fa 2 

Tranſverſt Axis AB, -whoſe F —— 

That of the given Ellipſis, as the] Lo 


ht gf the Cone whe Le 
„ drawii from the Velten 


Mr. Ps eat a Solution uo this Proble 
In the ſame Manner as above. 


Pest, a, 4 » the Prop 
1 


the Chace, and & and i ty 


. ather Poſitio 
of them, whilſt 5 Forme 


— is the Latter. | 
bin Lali 1 +; of 
parallel ts AI, y; the CuryWFlu 


Aa, 23 L, Il and Al, 4; it is y: 4: 7 
2 . Therefore Hyp. Log. of = = 
and, Va being = = by: Vary ii-): 
Va x La, | 


No 
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SP 
2875 the Fluxion 1 8 


. : Whence ax Hyp. . = 
=1; and, » being the Number whoſe Ty fr 


lg. is, 9's found = = — ee @ X 
1 2 +1. | 
Hp. Lag, 5 is the 8 
kled Quring the Chace. | 5 

The June efowre by Me: Leigh. 


Let Me be denoted dy a, and let the 
Diſtance run by the Merchantman, in the Time 
o the” Purſuit, be denoted by 52 then if Ji be 


Therefore ans 8: : =: 522 the 


x aa—yy 44 | 
nog of the Curve 3 ence the Fhition of 1 


jill be had = > ind conſequently the 


fluxion of 17 — 5 whoſe 
Den e into the Hyp. Log. 
= b : Whence y will be found = 1. 999, and 
tm — *—pee the Curve, or 2a into 
de — — will be bad = =. 06 
p Log. === * 
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the Diſtance run by the Pyrate in the Time of l 
Purſuit. -- 

Mlieſſ. R ſon, N, and * 

Solutions'to this'Problein.” R. WAY 


_ PROBLEM LI. Anfwered by 3 Mr. — 


40 
The given Expreſſion Faw 555 


PINE 
a* + x* bb x+4 ? 
aa-baxy/ 2 & e. Put 2 z gc, and 

afum ATB CAD. 4a —Iux 
ume — — 

a D a- © ak+ x6 


then Aa — Acx + Axx 
: + Baar — Boxx + Bx; 
Caz + Cx + Cx 
' ih Dear ane Du. 
ge” . Eri 6 
Whence, by comparing the — Term 
we have A=, B=3, * and Dr — f; and 


=> 8 & 
— + — 04—xx | 


2 * . 5 — 
therefore 2 Le 8 x“ 
| ax Xag—xx = 446 cx +2xx 
and tpn 4. > lng Ga+ox+xx 7 
e Whoſe Fluent, it is evident, vil 


Dr 


be — into the Hyp. Log. 4 cr — Hyp. 


12 68 — OX + 88 = ome into the Hyp. Log. 


w which if the Fluent of the 
aa—axy/ Ax — 2 k * 
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m, or Half the Arch of the Circle whoſe 
uus is a and Tangent x, be added, you will 
e the whole Fluent ſought. 


Neff. R. R. F. and . pointed out Methods 
mfwer this Problem. 


ProBLEM LII. Arnfwered by the Propoſer. 


Let 841 Minutes, the Time of Revolution at 
Earth's Surface, be denoted by 9; 180 Minutes, 


f the 


ſen i 


= given Time, by 5; and let 7 be the Tangent 

1 Arch A whoſe Radius is 1: Then, by Art. 

* of Simpſon's Fluxions, we ſhall have Ee 
" 


$#XA—=3 = , whence 7 will be had 
248 „ 
$79, B (=#*) = .7726, and the Time ſought 


FN x5) = 198 Minutes. Therefore, if 
000 Miles, the Diameter of the given Sp here, be 
noted by &, and Vi (=1.331) by #, alſo 
he Polar Axis by x, we ſhall have nx for the 
quatoreal Diameter, and mx g=; whence x = 


— will be given = 6610, and the Equatoreal 
17 
Diameter 8798. | 


A Cor- 


* 


A COLLECTION of PROBLEMS 1 be anſwer 
in the next NuMBER. 


ſ 


rnd] | PROBLEM LIII. .&y Lupus. 


THERE are two Numbers, ſuch that N 

Loeſſer is to the Greater, as 1 to 
and their Sum is to their Product, likewiſe, a; 
to 8. What are the Numbers? 


| Prozac LIV. By XOGOS- 


Out of a Baſket of Apples, A took 5; B,; 
and C, 10; then A took Half what were let 
and the Reſt were divided between B and C; f 
that, at laſt, They all Three had an equal Share 
How many Apples had Each? 


A Gentleman employ'd a certain Number 
Workmen in making a Fiſh-pond : When the 
had been at- Work 24 Days, and had half finiſh 
ed, He ſet on 16 Men more; by which M 
the remaining Half of the Work was compleatec 
in 16 Days: The Queſtion is, to find the Num 
ber of Men employ'd at firſt, and the whole Ex 
pence at 1 s. 64, a Day each Man, 


; N a 
= 
— * # — 


* pliec 
PRrOBLEY 
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1 /PxoBLEM LVI. By Waltonienſis. 
fn the Trapezium YG... 

BCD, if any Right- A_ 
ne mn be drawn 
Mog 5 the Point 
here the Diagonals 
7 ect each other; 
Bu will be to 
Du, as ApxBp to G 
xDp : Quere the Demonſtration ? 


67-2 


—_ —_— 


PRO LVII. By EEMNOE.” 
The Baſe and Perpendicular of a plane Trian 
eng given, to determine the Sides; ſo that 80 
atio of the Greater to the Leſſer ſhall be a 


Paonk EM LVIII. By My. William Toft. 
A Line being drawn from any Point in the 
ce of a given Circle, making a given 
Ingle with the Diameter drawn from that Point; 
bs propoſed to find a Point in the Periphery of 
te Circle, ſo that a Line being drawn from it to 
firſt. Point and Another, in a given Ratio 
tereto, terminating in the firſt Line, the Part of 
ſaid firſt Line, intercepted by theſe two Lines, 
ul be a Maximum. | 


ProBLEM LIX. Zy the ſame. 


In the practical Menſuration of a Conical Piece 
| Timber, it is cuſtomary to girt it in the Mid- 
le, and take one Fourth of the Girt as the Side 
Square; and the Area of this Square, mul- 
died y the Length of the Timber, is taken for 
1 lolid Content, Now, if there be ſuppaſed a 

F | Cone 


132 ACollettion of Problems, ce. 
Cone of a given Baſe and Height, *tis required 
find what Part muſt be cut off next the Vertex 
ſo that the Solidity of the remaining Fruſtru 
tound according to this Method, may be a Max 
imum? „ 1 
PROBLEM LX. He y Eeen Bouw- man. 1 
Given the Inclination of the Plane of a Thea 
lite, &c. to the Horizon; required the great 
Errot that can poſſibly happen in taking the V 
lue-of an Anie?:.: oct 13 5. 


PROBLEM LXI. By Curious. | 
To determine the Poſition of the Moon's Nod 


ſo that, when her Declination is the greateſt poſſ 
ble, her Right Aſcenſion may alſo be a Maximun 


| ProBLEM LXII. By the ſame. 
The Declination of a Wall, in the Lat. of 51 
32” N. being 24 Degrees Weſterly ; tis requir 
to find at what Hour of the Day, on Fan. 10 
N. S. its Shadow will be the ſhorteſt poſtible ? 


PropLEM LXIII. By Honeſtus. 


— 


To find an Equation for the Relation of x : 
. ſuppoſing! +£=22, and that when = 
y is alſo a. | 4. * 


ProBLEM LXIV. By SIAOE. 


 - Suppoſing there to be three Veſſels, full of L 
quor, under the different Forms of a Cylinder, 3 
Hemiſphere, and a Cone, whereof the Baſes, an 
Altitudes, are all equal; tis required to find t 
Ratio of the Times: in which They will be evacuate 
at equal Holes in their Baſes ? 


Prot: 
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Pzopurn LXV. By Mr. W. Taſt. 


To 2 the hotteſt Time of the Day in any 
itude ; ſyppoling the Heat to be con- 
872 gl. Power of the Sine of the Sun's 
kitudey and any: given Power of 3he: Tweet his - 
* inuance. at aboye the Horizon, TT 


4 "pbabrin LXVI. By Walton. 


N 189775 14 C, whoſe Weights are 
5. 2, _ reſ] pe &ively, to be — — 
B i by t inflexible Rod of a Siven 
ME. ined at one End, B in the 
Wadde and C S other End; and fuppoling 
be — A to be ſtruck by a fourth Ball , of 
Pounds Weight, moving on an Horizontal- plane 
lon which TY 4 . to be eh 
ich a Celerit c, in a Direction at Right Angles 
lo bog * ie; is required to ed Mo- 
_ h of. the. | 17 1 after . 5 con» 
m all as perfect] y hard. 


* * 
, 9 7 pro 26.4 


lem LXVIl. B eOsE NOE. l 


To: Som the: Momentum of Rotation of 
un oblate Spheroid;! revolving about an Equato- 


ral Diameter at reſt. =; 40} olgines! 
Note, This Problem is of Uſe in finding the 
receſſion of the Equinox. | 


. ME Mo- 


MEMORIAL VERSES 
Adapted to the Gregorian Account, or New Style 


Thoſe mark d with an Afteriſm by J. Canton, M. A. 
and F. R. S. to whom re for this 
Paper. by 

'® To know know if it be Lzap Vaan. "3-00 

1 AP Yzax is given, when four will divide 


The Cent'ries compleaty, or odd Years beſide, 
1 N ord en oy le Leap Year, 


pub ib: Fong elf e Hu 
Ae has | Ps elne. 
197 0 299 Fd Vit: 
adde 1a on 4 9.4 / 


2 #79 fad the Denen 22 5 
Din the Cent ries 55 45 ; . an rivice hat doe 


remain hs 
0 AI Number m 


Take from 65 and chen 
ain 
The 04d Ye Years andcheinghh Which dividing by 7, 
What is left take from y, and the Letter is ee 
„ for * del l 


i i fo © obs; Ad 


MEMOR AL VERSES: 155 


y the Dominical Ladder, to find © on | what Di f 
* Week any Day ef the Month will fall throughout 
the Year. 


kt Dover Dwells GroxowBrown, Eſquire, . 
[= ==> para F — And Davip FxIER. 


bxample for May g, 1752. Adee the Dominical Letter. 


| May = B= Monday. 
13 
oe * ond. 8 
ef! 011M: 202 E Sia“! 
298 © 0 er wg. 
+) | ef! 


Jo find the Golden Number, Cycle of the Sub, and 
* Roman Indiction. 


Wazn 1, 9, 3, to the Year have added been, 
Divide by Þ Whats een, Twenty - eight, Fifteen, 
SN for 1752. 1752 1752 en 
Wn <2) \ nw cad wh 
Nags! 1 eee 
ND NN 16) 52 


FM 


„ gee] Ke + the he 
ler the Cent ries by 4 be divided; and then 
— remains multiply d by the Number 173 

Forty three times the uotient, and 86 more 
Add to that; and dividing by 5 and a Score; 
From 11 times the Prime, ſubtract the laſt Quote, 
And rejecting the Thirties, gives th' Epact you 


ſought. 
5 Example 
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r Hor naps. 265 8. Ne. = 
n ms, | end * 


* * N 4." 3 bl 
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Soha e 
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ET by” aaa 25 300 44 (1. 
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0 — bs till the Year 1900. 


e, multipl , 
Tux Pi icing 2. . 


Example. Ar. 


13 — 2 , 1 ' - - £4 g 

"2 NU. 51.7 LW 13 et: ITTTEFo' | 544 — 
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„ini 1 4 | 
; 11 
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* 7 find Eafter Limit, or the D the Paſchi 
| Fal Aus fn ne e 
App ſix to the EpaRt, rejeR 7 times 10, 


What's left take from 50, the Limit you gain : 
Which if 50, one leſs you muſt mak? it, and | 


When 49 100, Ine more than | 11. 


* . 3 
P ot 3, „ „„ „ * k 7 s * 
19 bs ? $45 - * + 0 ' of — 
0 * 4 ? * „ 
* 4 SAR 
+ 7 4 1 
0 1 10 „ 
# , L e 
* 41. 390 
* - 
C - 
* P | þ 
4 * 
4 7 VP <IRox k ＋ , * bl 
* 4 — . N 141.41 4 win 4 
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MEMORIAL VERSES: 137 


2 I 0 To find EAsTIXDöa r. 
Fon Limit take the Letter, Wh four, X | 
From the next Sevens what's left · Mf take away, lac [| 
What ſtil! remains, with Limit found before, 1 
Gives Eaſter- Sunday from St. David's Day. [| 
Example. Limit= 30 AS 


17 
* 


5 4 

£ 

2 = next Sevens. 

$0.7 ON 

30 = Limit. R 
J. pe | 

31 = March. 

April 2 = Eaſter-Day. 


To find the 4 or Change of the Moon. 


Janus o, 2, 1, 2, 3, 4, 53. 6, 
, 8, 10, 10, theſe to the EpaRt fix 


2 The Sum, bate 30, to the Month's Day add, - 
or take from 30, Age, or Change, is had. 


bample. March 10, 1752. Ep. = 14 


N of the Month, 

15 | | 

10 = Day of the Month. 
23 Days = Moon's Age. 
is 


® T0 


0 MEMORT AL. VERSES: 


* To find the Time of the Man's coming to the South, 
e of, High Matera I ondpy-Brigge. 
Foun times the Moon's Age; if by. 5 440 for 


_ Gives the Hobr'of Lr 2 for the 
Tide. 5 * 4 
Example. Es: Aging) ben. 
5)36(7 H. 
| 8 24. 
2* 12M. p. m. = Southing. 


— — 


9 12 High-Water. 


* % - 
2 [4 | 


The Problem, by R. R. H. we would have 
inſerted, but it does not ſeem ta have been 
ſufficiently conſidered ; ſincę it is certain that the 
Moment the Plane is put in Mgtio the . Ball will 
leave the Plane; as the Centrifugal, Force is then 
greater than that Part of the Force of Gravity, by 


which iz is urged down the Plane. 


We are obliged to let the Remainder of Honeſtu:'s 
Letter lye, for want of Room, till another Op: 


portunity. 


1 1 
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in 
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The Principles of Dialling. 


. Anſwers to the Problems propoſed in 
the fourth Number. 


III. Some new Forms of F luents. ; 
IV. A Collection of new Problems. 
V. r on the Palladium, . 
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ADVERTISEMENT. 


4 LL Perſons inclining to encourage this 
Work, are deſired. to ſend their Perfor- 
mances (whether new Problems, Paradoxes, 
Solutions, Sc.) Poſt paid, to be left with 
Mr. Jauxs MoRGAN, at the Tee Cranes in 
Thames-Street, before the 2 5th of April 1753. 
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Aus ERS fo the ProBLEMs propoſed in the 
. - FoukTy NuMBER. 
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PaoBLEM LIII. Anſwered by Mr. J. Noorthouck. 
ET y be the leſſer Number, then as 1:8 :: 
y: dy the greater Number; and as1:8 :-: 
g (the Sum of the two Numbers) : 8) (their 
Prodact) : Whence 8y* =72y, and y=g: 


e in 


The ſame anſwered by Mr. Widd. 

* Suppdſe & to denote the leſſer Number, then 

z will be the Greater, gx their Sum, and 8x* 
this their Product; whence, by the Queſtion, 72x= 
for-, and x=9 the leſſer Number ſought; conſe- 
quently 8x=72 the greater Number. 
This Problem was, alſo, anſwered by Meſſ. 
Trott, George, Brownbridge, Marſhall, and E. B— M. 


3 PaosLZM LIV. Anſwered by Mr. Phil. George, | 
of the Iſle of Wight, 


Let x repreſent the Number of Apples in the 
Baſker; then x — 5 — 7 — 10 will be the Quantity 
left after their firſt Draught; but as each had an 

X— 5 —7 —10 


equal Share at laſt, and as - * 
5 was A's Share at that Time, we have 


td Cann === IO . | 
e dee IO = Ez; hence x=36, and each 


* 
Man's Share = 12. 5 
B The 


140 Anſwers to the Problems 
The ſame anſwered by Mr. E. B-—M. 


Let x be the Number of Apples each Perl 1 
had, a, 5 and 7 what each took out of the Baſker, 8, 
1 3 and m g 2, then by the Problem 44 
x4 —5—4 : 1 
— - = x; which Equation, reduced, 
gives x = n. 
| 1 

Meſſ. Noorthouck, Widd, Trott, Moſs, Brown- 
bridge and Marſhall ſent Solutions to this Problem, 

' ProBLEM LV. Anſwered by Mr. Widd, 

Suppoſe the Number of Men employed at firſt WI Cn 
to be denoted by x, then by the Rule of Three WWD» 
Inverſe x: 24: : #+16 : 16; whence 24x=16+ WI Th 
+256, and x=32 conſequently the whole Ex- An 
pence is 115 J. 45. : By 
T ybe ſame anſwered by Mr. Noorthouck. 1 


Let x be the Number of Men firſt ſet to 
Work, and 16+x the full Complement ſet to 
Work when Half was done; then, it being evi- 
dent that one Half of the Work required as te 

much Labour as the other, if each Number of 
Men be multiplied by the Days they reſpectively y 
worked, we ſhall have 24x=256 + 16x, and BW ”? 

#2228. | 

This Problem was, alſo, anſwered by Meſl. b 
E. B——M, Trott, George, Brownbridge, and 
Marſball. | | 


PROBLEM 


propefed in the fourth Number. 141 
ProBLEM LVI. Anſwered by Mr. Ghis. 


Upon n let fall the Perpendiculars CR, 
AS, BT, and DQ then, by ſimilar Triangles 


ee Dn : By : : DO: BT ang Dp: Ap : : DQ; AS 
16x Bi Therefore by Compoſition and Equality Cm x Ds : 
-x- WI \mxBy (:: CRxDQ : BT x AS) : : C yx Dy: 
Wx Ap. 2, E. D. | 
N. B. We forgot to mention in our laſt, that 
Mr. Ghis conſtrued the 41ſt Problem. 


to Tue ſame anſwered by Lupus. 


Draw Ar and Cs parallel to BD ; Then, ſince 
tne Triangles Arm, Arp, and Bnp are ſimilar 
o the Triangles Cen, Dap, and Cp reſpective- 
ly, we have Am: Ar:: Cm: Cs | 

Bs : :: C: Co þ Whence, 
Ar: Ap: : Di: Dp. 

by Compoſition and Alternation, AmxBn : Cm 
xDn :: ApxBp : CpxDp. . E. D. 

Waltonienſis and Mr. R——ſon, alſo, demon- 
rated this Problem. 


M . 57] E 


B 2 5 PROBLEM 


142 — Anſwers to the Problems 
ProBLEM LVII. Anſwered by Mr. Walter Trott. an 
For the Perpendicular put p, the Baſe , and 


che Liſtance of the Perpendicular from the farthek 5 

1 th 

ar 

T 

2 " Wd 

— Os di 

A DG B F H f 

| | 4 

Extremity of the Baſe x; then, by the Problem, 1 

7 e Fe 75 5 25 muſt be a Maximum; f 

which put into Fluxions and reduced gives x 1 
= p: Whence x = 3 42 s ; conſequently 

the Angle oppoſite to the greateſt Side is obtuſe. WW , 

Meſſ. Widd, R — n, George, "Moſs, and il , 

Harpfeellienfis anſwered this Problem much after i , 

the ſame Manner. N 19s 7 

Tue ſame anſwered y ZEMNOE, - i 


Let ABC be the Triangle required, and bet 
HCG be a Circle paſſing Firo” G and dividing 
AB in G, fo that AG: GB:: AC: CB, then, 
F being the Center thereof, it will be AG : Gb 

z: AC 3:CB ;: AEF; GF (FC) : : FC : FB. 

- but the Ratio of AC to CB is the greateſt when 

That of AF to FC is the greateſt, that is when 


AF is a Minimum, or when FC is equal ta 


| att. r = 89 we =» 


| Perpendigul fore we habe 
the given Perpen 00 ar; therefore 40 


propoſed in the fourth Number. 143 
AG: GB:: AC: CB: : AF: FC:: FC:: EB, 
and AF BF = FC! = the Square of the given 
perpendicular: Whence the Problem is reduced 
to This (being the ſame as That in pag. 94. 
limp/on's Exerciſes) | 

To a given Line, to add another Line, ſo that 
the Rectangle under the whole, compounded, Line, 
and the Part added, may be equal to a given Square. 
The Conſtruction whereof 1s as follows. 

Having biſected AB, in D, make BE perpen- 
dicular to AB and equal to the given Perpen- 
dicular ; alſo join D, E and take DF equal thereto; 
then if FC be drawn equal and parrallel ro BE 
nd A, C and B, C be joined, ABC will be the 
Triangle required. 2 N 

Mr. Moſs ſent a Geometrical Conſtruction to 
this Problem, + 


Paoniem LVIII. Anſwered by Mr. R——ſon. 


Let ACBE be 
the given Circle 
whoſe Radius is r, 
and AT the Line 
given in Poſition in- 
terlefting the ſame - 
in C; ſuppoſe Ac 
Ss, let mand 
x expreſs the given 
Ratio: Then if ſuch 
2 Diſtance AD be 
taken on AT that, 
being divided in G 
in the Ratio of n to 
and a Circle de- 
ſcribed according ta Theor. 15, Book 4, Simpſon's 
Geometry, it may touch the given Circle ACBE; 
| 5 " 


— 


T44 — Anfeers to the Problems \ 

it will, it is manifeſt, be the Maximum required 
Suppoſe therefore the ſaid Circle to be deſcribed 
and thro* the Centers I, H draw the Right-Line 
IHK to meet the Periphery of the given Circle in 
K, then it is manifeſt the ſaid Line will paſs thro 
F the Point of Contact, and IA x I C will be = 


IK 2 IF, that is, ſuppoſing fs 2 * 


— — 
2 ————————— 


1 1 * mnx 
w— Eq TX + whence 
any 
= — . 
— +7 


Mr. Widd folved this Problem from the Prin- 
ciples of Fluxions. S 22, | 


The ſame anfwered by ]. 1— r. 


Let ACBE be the given Circle and ACD a 
Line making an Angle, with the Diameter AB, 
equal to the propoſed One; alſo ſuppoſe AF and 
FD to be the two Lines required in the Ratio of 
m to a. Produce DF to meet the Periphery of 
the Circle in E and join C, E; ſince the Angles 
CAF, CEF, ſtanding on the ſame Arch, are 
equal, \and the Angle CDF common, it is evident 
that the Triangles AFD, ECD are ſimilar, and 
therefore AF : FD (:: m: 1). :: EC: CD. 
Moreover it appears, that AD will be a Maximum 
when CD is a Maximum, that is, when. CE is a 
Maximum, or the Diameter of the given Circle. 
Hence this | A DO 1 
_  ConsTRucTION. 

From the Point C, where the propoſed Line 
interſects the Periphery of the Circle, draw the 
Diameter CE and take CE: CD:: : 1; then 
join D, E and from the Point F, where of in- 
x | L 


w_ > 


an — Go tual weed ' 0 — e, — 23 === % © © © 
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Propoſed in the fourth Numbers, 145 
terſects the Circumference, draw AF, and the 


Propuem LIX. Anſwered by Ab. Moſs. 


angular Section of the 
Cone thro* the Center 
of its Baſe, and BD the 
Altitude thereof, paral- 
lel to which draw AP 
meeting CB produced in 
P: Alſo let aBc be the { 
Section of the Part to 
be cut off; then bc (= 


— will be = A 
Half the Sum of the. | 
Diameters AC and ac; and if AP = 2BD be 
put Sa, AC=6, and bc=x, we ſhall have, by 


imilar Triangles, 5: 4: : x: 5 = Pb; whence 


M=a——, and 2 X px ( being 
=.7854) the Content of the Fruſtum, according 
to the Method propoſed, which is to be a Maxi- 
mum; therefore bax*— ax? a Maximum and its 


Fluxion 2baxx — 3ax*x or 20 — 3x = o, whence 
==, and conſequently A5 = of the Altitude 
of the Cone. 


This Problem was, alſo, anſwered by Meſſ. 
Widd, E. B— MA, Trott, R — n, George, and 
Brownbridge. | 


The 


8 that the Solidity of the Fruſtum deſcribed by the 


| or when Da x DBI 281. is a Maximum. 


DB+ 2B" will be a Maximum when Bd is 


246 > Hnfwers t6 the Problem 


The ſame anſwered by Proteus. 


Let ABC be a Triangular Section of the Core 
through the Center of its Baſe, and let Bd he 
equal to the Length of the Axis of the Part to he 
cut off; alſo let ade and ebg be drawn parall 
to AC, the latter biſeCting Dd in 5. It is evidett 


Trapezoid ACca, about Dd as an Axis, will be 
according to the Conditions of the Problem, x 
Dad x the Area of the Square, whoſe Side is ons 
Fourth of the Circumference of the Circle where 
of the Diameter is eg, and therefore muſt be 
Maximum when Da x Area of that Circle is 


Maximum; that is when Dd * bel is a Maximum 
But it may be eaſily demonſtrated that Dd x 


+ DB. Whence it follows that the Solidity of 
the Fruſtum will be the greateſt when the Altitud 
thereof is equal to two Thirds of the Altitude d 
the whole Cone. | | 


PazLem LX. Anſwered by Mr. Widd. 


Let ABCD be the Plane of the Horizon 
BDG the true Angle thereon; which is equal t 
the Repreſentation of the Angle BDE the Ange 
meaſured on the Theodolite; draw the Tangent 
BO meeting DG and DE, produced, in N an 
O reſpectively: Then, DB being ſuppoſed equi 
to Unity, if NBP be the Inclination of the tw 
Planes, and NP be drawn perpendicular to BU 
BP will be = BO. Therefore putting the Cc 
ſing of the Inclination = c, and BN=x, 9 


3 


s s. 


propoſed i the you Number, 147 
have c:x1i; 1 (Rad.) : = = BP (=BO); 


whence the Tangent of the Angle EDG will be 


expreſſed. by == whieh, by the Problem, is 
a Maximum z eg its Fluxion cr - 
- & =0, and 1 Which Value 

„er. , 
ſubſtituted i 2 r gives — for the Tan- 
zent of che Error ſought: 


' The ſame anſwered by Mr. E. BN. (r) 


Let ACBD. be the Plane of the Horizon and 
AKBD the Orthographick Projection of the Plane 


_-C 7 
| : E 


of che Theodolite thereon ; alſo let EDB be the 
tne Angle, when the Inſtrument is tel. to 
the Horizon, and GDB the O ick Pro- 
tion of an equal Angle. in the Plane of the Theo- 
dolite; draw ÞC and EF petpendicular to AB, 
nd El perpendicular to DG ; then, it is evident, 
tom the Principles of Or phick Projectio 


n No: 1, that DG, EF the Semi- pi 
2 AKB 


* 


148 Anſibers to the Problems 


H, and that the Angle EDG will expreſs the 


Coſine and Verſed Sine of the Inclination, alſo 
y and x the Sine and Coſine of the Arch EB, ve 


 vy: Moreover, by ſimilar Triangles, DH : DF 


which by the Queſtion is to be a Maximum; 


therefore a Maximum; which put 


for the Solution of this Problem. 


we ſhall, by the firſt Method, have x (NV 


Error ſought, 


AKB will interſe& each other in the ſame Point 


Error. / Therefore, 5s, c and v denoting the Sine, 


<< - 7 = 


ſhall have FH =cy, DHI, and EH= 


vo"; e eee of theEne, 


1— 157 


** name. — 


1 
in Fluxions and reduced gives y 2 whence 


the Error itſelf may be had, its Sine being ex- 
preſſed by * 


De ſame anſwered by Mr. R ſon. 


Let D repreſent the Zenith, ACB the Horizon, 
and AKB the Theodolite; alſo ſuppoſe DLM to 
be an Azimuth Circle interſecting the Theodolite 
in L: Then will AL—AM be the Error which 
will be the greateſt when the Sine of AL— AM 
is equal to the Square of the Tangent of half the 
given Angle A applied to Radius, by Art. 477 
of Simpſon's Fluxions. __ | ' 

Mr, Moſs refegs to Art. 457 of Simpſon's Fluxions 


1 K a A&A ac Aw a — =O . 


If the greateſt Error be required, when the In- 
clination of the two Planes is equal to 10 Degrees, 


9923748 the Nat. Tang. of 44 46 51”, and 
—= = 0056544 the Nat. Tang. of 26 18” the 


29% 


By 


* 
—— 
” 
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By the ſecond Method 5 = 1736482, v = 
0151922, y = .7098066 the Sine of 45˙ 13' 9”, 
x = .7043968, the Sine of 44* 46 51”, and 
124 | . , ” . 

7 5 .0076542 the Sine of 26' 18” the required 
Error. And 

By the third Method .0874887 is the Tangent 
of halt A, and .0076542 is the Sine of 26' 18” the 


Error required. 
PROBLEM LXI. Anſwered by the Propoſer Curioſus. 


Let EQ be an 
Arch of the Equa- 
tor, EC an Arch 
of the Ecliptic, 
and DNB an Arch 
of the Moon's Or- 
bit interſecting the 
Ecliptic in N and 
the Equator in D; 
ald let BQ, NA and DF. be Arches of Great 
Circles, the two former perpendicular to the 
Equator and the latter to the Ecliptic : Then, if 
DB be ſuppoſed equal to 90 Degrees, B will 
expreſs the greateſt Declination, and EQ or, which 
is the ſame, ED will expreſs the Right Aſcenſion, 
But, ſince the Angles DEN and DNE are con- 
ſtant, it is evident, that ED will be a Maximum 
when FDis a Maximum ; that is when DN is equal 
to 90 Degrees, or when B and N coincide : For, 
Sne DEN: Sine DNE : : Sine DN : Sine ED, 
which, it is plain, will be a Maximum when the 
Sine of DN is a Maximum, or Radius. 
Hence the Angle DEN being equal to 23* 29, 
and the Angle DNE =52, we ſhall have in the 
Triangle DEF, the Angle E and the Perpendicular 
DF (= the Angle N) given; whence the Hypothe- 
nyſe LE will be found to be 1238 1” 44 

| C 2 | PROBLEM 


9 Y 2 


7% . Anſwers to the Problems 
PrxoBLEM LXII. Anſwered by Mr. E. B-M, 7 


It is evident, from Art. 467 of Simpſon's Fluxions, L 
that the Path of the Shadow of any Point in the WAP) 
upper Edge of the Wall will be an Hyperbola; Wn), 
therefore, if the Tranſverſe (7) thereof be denoted 
by Unity, its Conjugate will be expreſſed by 


We. where p denotes the Sine Complement 


of the. Sun's Declination, + the Sine of his Me. 
ridional Altitude, g the Sine of his Depreſſion, 
and F the Sine of twice his Declination. Let D 
and d expreſs the Sine and Coſine of the Wall's 
Declination, x and y the Abſciſſa and Ordinate of 
the Curve correſponding to the Tangent thereof 
drawn parallel to the Wall; then by Trigonometry 


d: :: D: 2 5 (by the Property of the 


Ates, pit if = , „ 
dn 12 but if 2 f 5 Y will be 


| EFF, and therefore , S De TS 


x + 28* | | 
W whence, putting A = . e , 


we ſhall have * = 


— „and conſequently q 


= Dai; which being known, the Sun's 


Azimuth may be found, ang from thence the 
Time required, 


* 


Propoſed in the fourth Number. 15 
The ſame anſwered by the Propoſer C urioſus. 


Let BC be the Baſe of the Wall, and BG (or 
AP) its perpendicular Height (repreſented by Uni- 
y and let SQR be the Path deſcribed, on the 


H. * 
* , 
. 
F 


* 
* 


„ v0 


Plane of the Horizon, by the Shadow of any 
Point P in the Edge, or Angle GH of the Wall; 
noreover, let NT, parallel to BC, be a Tangent 
bo the Curve in N, interſecting the Axis (or Me- 
ndian) AM in T; let Nu be perpendicular to 
N, and join A, N. 

It is evident, becauſe N is the neareſt Point in 
de Curve to the Baſe BC, that the Shadow of 
dhe Wall will be the ſhorteſt poſſible, when that 
if P falls upon N, or when the Azimuth of the 
un is expounded by the Angle MAN, in which 
Lircumſtance, the Shadow of the Line GH 
aling upon the Tangent NT, the perpendicular 
1 8 chereof from the Wall is truly repreſented 


Ns 
MS Now 
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Now, if the Sine of the Sun's Declination | 
denoted by d, its 7 by p, and the Coſine d 
Daus, by 6, 7 and — _ wil 
expreſs the Semi- tranſverſe and Semi-conjugate oi,2 
the 2 which is the Curve deſcribed in 

this Caſe: Therefore, putting f and g for th 
Sine and Coſine of the Wall's Declination, and x 
for the Ordinate QD, we ſhall by the Property 


of the Curve kave TD = — , and 


| pa J 
by Trigonometry ND = B5®*+ . 
allo, by the Property of the Curve, 1 —— xl 


| 4 
whence, the Sun's Declination on the Day propoſed 
being 22® , x will be had = .226248; which 
added to AQ the Length of the Shadow of AP 
when the Sun is on the Meridian (expreſſed by 
3401361 the Tangent of his Zenith Diſtance) 
the Sum will give the Value of AD = .566384; 
from whence, that of DN (.3470224) being alſo 
known, the Angle DAN expreſſing the Sun“ 
Azimuth will be giyen (= 31* 29 44) and from n. 


thence the Hour of the Day = 9 45 27 285 ot 
2 14 32 32 a E. }. 
Mr. K 8 en anſwered this problem after the 

ſame manner as above. | | 


"PROBLEM 


Pronitm LXIII. Anſwered by Proteus. 


Let 4+Z=x, and 4+4=y, then 2Z=2x and 
1 = ; conſequently the given Equation becomes 


E63 TZI A 
12 + a+u © aXa au 

Ti + 3auX a TA * a+z — 4 X u. 
ut A 2, and let the two Values of z and 2 


e ſubſtituted in the Expreſſion preceding, then 


—» and therefore 20 


=, and che Reſolution * F luxional Equations = ſhall 
2 2 71 19034. 273 
3 74 244% 192 7 640 
1 * 22 — 5 8 1 = 144 PE . oy 
—, 4 244 1928 


6273 * Sc. and therefore x — y — 
6404+ 


AP T . xl 1003Xy—a+ 6273X5—a| 
d by 4s 244 © 1924; 64044 


. 
* ; 
A0 hog >. F. 2K 1 
Sun's Mr. 7. roti, upon Suppoſition that ＋ + * = 
from Wy ; | 


= gives the "A Method of Solution, 


LT — 2 I. — 

the * aff 
tion RR the Relation of. y and æ; then if, 
cording to Art. 262, Simpſon's Fluxions, each 


vide thereof be multiplied by x? y” we ſhall have 
wth ; 
Fix += ——3 inwhich 
ay” 


be former Part W Equation is known to 


denote 


propoſed in the fourth Number. 15 3 | 


be the general Equa- | 


. 
* 

= 
— 
” . 

* 
— Z—— p —— — tr  n—— 5 
—  ” — 2 — — oo CE — - - v- 
= . — — — — —— . <— * X 
w at _ —_— — 


— 


15 © Anſwers ; to the Problems © 
+1 | 


s r, the Fluxion of mp +ins? therefore th. 


Relation of the Fluents in the Caſe propoſed vil 
be expreſſed by * = == +D; which, wher 


FF 


therefore D=— and the Fluent ſought a9 I 


70 PaoBLEM LXIV: Anſwered by Me. E. B—M, 

Let AF =, FG, AG=b—x#; EF =4, HG 
IG or KG , 7 the Time in which a Cylinder 
the Diameter of whoſe Baſe is EB and Altitude 


2 


AF, will diſcharge a Quantity of Liquor, equal 
to its Content, with the initial or greateſt Ve- 
locity, and the Time ſought E; then 2 =— 


SE. Now, when the Vertices are vpe, 


the Abſciſſa x is =, but when inverted =»; 
therefore, from the Property of the Curve, find 
the Value of y*, in Terms of u and given Quan- 
tities, which ſubſtitute in the above Equation, 
and the Fluent properly oorrected will give the 
Value of z, the Time required. | 

| | fo 


bropeſed in the fourth Number. 15 . 


In the Cylinder, where * 2 yd 


and S all BY 
In the Hemiſphere, where y* .* and =d, Z 
ee 
13 
N. 8. And, 
In the Cone: where * ND 232 


„ and therefore z=2/X1=i a 


Gf "The - u\* | 
SE 5 5 and z XfX TIN aN. 33. 


T ca the Ratio required is as 15, i2 and 8 
A | 


The ſame anſwered by the rank $IAO L. 


Let a denote the Semidiameter of the Baſe and 
alſo the Altitude (AF) of each Veſſel, and let the 
variable Altitude (FG) of the Liquor be denoted 
by x. Then the Fluxions of the Solidity of the 
three Figures, at : that Altitude, will be expreſſed 
by 4Þ#a*, 40% Xa*—x*; and 4p Xa—x*, and the 
torreſponding Fluxions of the Times will be as 
2. * 2 — | A4 XK == | 
vs? and vx NIE 


a l HE _ eq and 4Þ X 


fa +x*# reſpectively; Whence the 
« : 2x8 


4 Fluents of theſe, or 4 X20*x%, AP X20*3 Wha 
87 SY | 


i ud 49 X 2 — + >” muſt therefore 


| 5 
be as the Times themſelves: Mhich (when x=a) 
on. de to each other in the Ratio of 2, 2 —2, and 2 
then z, or of 15, 12, and 8 reſpectively. E. J. 
'D Note, 


— 


155 -* "Anſwers to the Problns 
Note, If the Veſſels be inverted, or ſet with their 
Vertices downwards, and then ſuffered to emp 
themſelves, the Ratio of the Times will be found 
as 15, 7, and 3 reſpectively, 9 2 | 
Meſſ. R——/on, Moſs, and Ghis, alſo, anſwered 
this Problem. N | 


 ProBLeM LXV. Anſwered by My. R fon. 


Suppoſe the Degree of Heat to be as the mh 
Power of the Sun's Altitude into the mth Power of 
the Time of his Continuance above the Horizon, 
and let @ and þ be the Sine and Coſine of the given 
Latitude, alſo c and d the Sine and Coſine ot the 
given Declination to the Radius 1; put S S the 
Semi- diurnal Arc, A=the Arc from Noon to the 
Time when this Phenomenon happens, and x and 

for the Sine and Coſine thereof: Then b4+acy 
will expreſs the Sine of the Sun's Altitude; and, 
it being certain that the greateſt Heat cannot hap- 


pen before Noon, Tag“ Xx SA“ muit be a 
Maximum, and its Fluxion mac) x $+A + AA x 
td ag So. But by the Property of the Circle, 


— is = A, and conſequently. SA Xx — * 


5 LA 3 ; from whence, by the Method of 
Trial and Error, or by infinite Series, the Value 


of or may be determined. 


The ſame anſwered by the Propoſer Mr. Toft. 


Let the Circle HNSO be the Parallel of the 
Sun's Declination on the propoſed Day, and let 
HO be the common Section of the Plane thereof 
with the Plane of the Horizon; alſo let NH be 
the Semi-diurnal Arc of the Parallel, and ny 


* 


pry 
und 


red 


Propoſed in the fourth Number. 157 
the Arc thereof correſponding to the Time from 
Noon when the Phenomenon ue Let the 


* 


Tangent TSq be drawn and thro? the Center C 
draw Cp parallel to HO; alſo draw SR, Os and 
pr 1 to HO; — 2 if the Are * | 
be denoted by a, the perpen REX 

Arc HS by z, the Line SR ey v. 125 angent 
TS by - x, we ſhall, as SR is in a — Ratio 


to the Sine of the Sun's Altitude, have z" K a 
Maximum, therefore its Fluxion m 2 x y* + 
N o: Whence mzy = — r, and 


. But as Sq is denoted by ——> 2. 


. 
it e that, in the required Seb 1.4 
: the Arc HS : Tangent 8275 therefore, 


as the Arch NS is expreſſed by = + 7 — 


"a &c. and Sq by 2300 - a 3 weſhall 


have m: a: 


17 38 : Arfuers fo the Problems 
A — 2 " from whence the Value Rood * 
be W 
ProBLeM LXVI. Anſwered by Mr. R——fon Mo 


Let A, B, C and D repreſent the 1 given Wh 
alle, and AC (1) the given Rod; alſo fuppok | 
p to be the Point 


\ 
8 183 round which the 
oY p 7 , © Bodies, after the 
, 2 Stroke, do revolve; 
N then, if c denote 
| (JD the Velocity of the 
impinging Body D 
and the Diſtance of Me 


cAD 
maul have D+A ; A: D: DA he Me 


mentum of A after the dd, therefore its Velo- 


D 
city will be Pr: But the Velocities of 
| Bodies being as their Diſtances from the Center 


D 
of Motion, we ſhall have y: : -x ;: 571 f 


N the Velocity of B, and x -g 
PA 1 575 IK the Velocity of C; whence 


the Momentum of B will be = ed 


* * DTA 
end that © of c do: Me: 


IONS BD R the Part of B's 
F Xx DNR * DTR 


Momentum 


m 
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Momentum which acts at A, or the Motion loſt 
by D in generating the Momentum of B; in like 
| (CD01 er - 
Manner - DIA will be that Part of D's 
Momentum loſt by generating C's Momentum. 
AD, BDX#== , <CDXi-e 
hence N. BT XX A+D TAI 


b b . cp 
A+D * DTA * ο rA 


whole Motion loſt in D by the Impulſe; conſe- 
- LAS +Bxi + Cx 

22 TENA Cx1=s * 

Cororr. 1. Hence, it is manifeſt that the 
point ↄ thus determined, is the Center of Percuſſion 
or Oſcillation, and will remain invariable let the 
Magnitude of the Ball D and the Velocity with 
vhich it impinges be what they will. 


CoroLL. 2. It is alſo evident, from hence, that 
if the Number of Balls A, B, C, Sc. be ſup- 
poſed infinite and equal; or, which is the ſame 
Thing, if a Cylinder or Parallelopipedon, Cc. 
be thug ſtruck at one of their Extremes, the Point 
wund which they will revolve will be the Cepeer of 
Percuſſion or Oſcillation. A Hage- 209 — 


The fame anſwered by the Propoſer Waltonienſis. 


After the Impulſe D will continue to move 
uniformly in the ſame Direction as before; its 
Velocity will be equal to the abſolute Velocity of 
A, immediately after the Stroke; and the Center 
of Gravity of the three Balls faſtned to the Rod 
vill move uniformly in a Direction parallel to that 
n which D moves, the Ball at the fame Time re- 
falving uniformly about that Center. * 


— 


| 
ii 
| 
' 
! 
| 
' 
] 
| 
b 


* 
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The Velocity of any one of thoſe. three Ball 
about their Center of Gravity, I ſhall call its ci 


culatory Velocity; * its Weight 1 into that Velo 7 

Let v be the ry Velocity of A; ther 

its Weight being 1, © will be its circulatory Mc 

tion: And, the circulatory Velocities of A, B, and ( 

being as their Diſtances from their Center of Gravi 

(which Diſtances are as 4, 1, and 2 repotivey 

14 will be the circulatory Velocity of dez and 

| mh its circulatory Motion. 

v ki A 

To generate Jt circulatory Motion in f 

| C 

D muſt loſe liek Motion, by the 8 of 

2 
| BL 
the Liver! Therefore vi is the whale Quanti an 
of Motion deſtroy'd'i in D./ Now that being equal 1 
to the Quantity of Motion . in the otheſ ©” 
three; if « be pu ut for the Velocity of the Center * 
5 Gravity of thoſe Three, à＋ 2 ＋ 34 muſt be = 7 
ov; therefore u = v. Moreover v-+« will be lat 
D's Velocity after the Impulſe, and 4v+4« its 
Quantity of Motion. But before the Stroke its ©: 
Quantity of Motion was 4c, therefore 4c — 4 th 
_ —4#1s the Motion D loſes by the Colliſion ; con- D. 
ſequently 46 —40— 4u=bu, 5 = 1 rv aun, * 
= 10 14 

e wy MD . and v+u= 10 Theſe be · a0 
ing known, and the Length of the Rod being g 

bas the Places of the Balls may, at any Time, 
* found. 0 


PROBLEM 


prog in the forth Number: 161 


P 


bios EXVII Anſwered by the Propoſer. 


"Let APap be any Section of the given Spheroid 
prpcadicular to the Axis of Motion; alſo let 


Momentum, or Force, of the whole Ordinate BC. 


noted by x ; calling AO, 3; and 3 Semiconju- 


BDC be an Ordinate to the Tranſverſe Axis A ; 
and, from (E) any Point therein, to the Center 
of the Ellipſis, let EO be drawn : Then, if the 
given Angular Celerity, at the Diſtance 12, be de- 
noted by c, the Celerity of a Particle at E will be 
expounded by cx OE; and its Force to turn the 
Ellipſis about its Center; by cx OEXOE. Which 
beſſ laſt Expreſſion, if OD be put S and DE =z, 
vill become c H. And ſo the Fluent of 
(Xdd zz X 2, which is cz * , will be 
the Momentum of the whole Line DE: The 
Double whereof (c x BC x OD*+3BD*) when. E. 
coincides with B, will conſequently be the true 


Let OD, now conſidered as variable, be-de. 


gate OP, 5: Then, BD being = . — A,. 


bur Expreſſion * the Momentum ＋ BC will be- 
come 
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; 3 - " 
our * N „ : 
Which, drawn into (+) the Fluxion of OD, give 
c * Vl M X 3008 + c * — 
— X * for the Fluxion of the required 
Momentum of PBCp. But the whole Fluent 9 
the firſt Term, when xa, expreſſes the Are: 
(4) of the Semi-Ellipſis PAp multiplied by c. 


=; and fo is equal to cx 305 x 4. And, by th 


Compariſon of Fluents, it appears that the whol 


L 4 


Fluent of ＋ XV XxX" is in Propor 


tion to (4) That of Ex Was N, as 144 


:1; and therefore is equal to {4* 4, Whence, the 
Fluent of our ſecond Term being aK 
— (Ax 1a — 11) the Fluent of the 
whole Expreſſion will, conſequently, be A 


bb © aa bb 1 
| 777 1 x aa +: The Double 0 


which or lc AO + PO“ Area of the Elliphs, . 
is evidently the true Momentum of the Ellipſis : W* 
Which, if p be put for the Area of a Circle whoſe WI* 
Radius is Unity and the Ratio of à to 6 be de- 
noted by that of 1 tor, will become +4cpr XR 
1>rr X 4+, «) - 9 
Let now the Diſtance of this Section A Pap from WI" 
the Center of the Speroid be denoted. by y, and WW 
ſuppoſe the Semitranſverſe Axis of the greateſt WW 
ion, paſſing thro* the Center, of this r 


- 
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v be denoted by g; then; by the Property of the 


ad the Momentum of the Section above 
bund = Lepr x IT, which multiplied 
„ gives lehr F . + xy for 
he Fluxion of the Force of the Spheroid itſelf : 
Fhicreof the Fluent ythen y=g is ich x I N 
$75 ; the Double of which is the required Mo: 
henturtt of the whole Spheroid. | | 


o 27 1 144 -r> 
Siies the folid Content of the vid is 
hol n follows that the Momentum of the Sphe+ 
e eam be * 44 7 Treg x Solidity ; where gg | 


& r7 reſſes the Sum of the Squares of the 
too Saif Ne of the Section of che Meridian 
With Regard to the Remarks on Fluents by 
Waltonzenſis, Mr. V. I. obſerves z- That the 
„Writers on Fluxions refer to the Nature of the 
Problem, from whence the Fluxionary Equation 
« is derived, for the Correction of the Fluent; as 
the only General Method“ And that, “their 
„got having pointed out (which would be very 
„, hard to do) thoſe particular Forms of Expreſſi- 
[1s : ons that will admit of no conſtant Quantity in 
ole I the Fluent, befides thoſe included in the given 
de- Equation, ought not therefore to be conſtrued 
ga Defect, much leſs a Miſtake, ſince no Au- 

* that”? (that ha knows of) “ has ſuppoſed that 
mit is always poſſible for one of the ſimple variable 
nd Quantities to have its Beginning when the other 
eſt “ has attained any given Value: 


to 8 2.5008 


- 
#1 i 


Circle; we have g. and conſequently a*= 


— — — 


two Examples 28 by him. 
0 


independent of any ſort of Aſſumption, either, of 


Number, p. 102). For, with Regard to the for- 
mer of Them, = ya —9 + by, it is evident, / 
by raking the Fluxiop (ſuppoſing j conſtant) that 


| ſubſticutivg ==, for its Equal J, in the given 


cluded in the original Equation. . 


1 


164 Anſwers 10 the Problems _ 


He, however, does Juſtice to the above-named 
Gentleman's Invention, and expreſſes himſelf wel" 
pleaſed with his Manner of proceeding on the 0 


It is really lomewhat remarkable, that there 
ſhould be a Kind of Fluxionary Equations, capa- 
ble of being ſolved intirely by the Direct Method, 


variable or conſtant Quantities. Of this Kind are 
the two Equations above ſpecified (fee our laſt 


=> = 3%, (as Walfonienfi gives it). When, the 
whole being diviſible by &, there is no Need of 
having Recourſe to the Inverſe Method, nor of 
aſſuming any conſtant Quantity at all; ſince, by Wn; 


Equation, the fluxional. Quantities will intirely ſme 
vaniſh, - and we ſhall then have 44ax=yy +444 for Wn: 
the (only) true Relation of the Fluents (as Wal- 
tonierfis juſtly, obſerves). - And, by the very ſame ¶ ¶ de 
Method the Relation of the Fluents, in his ſecond MW 
Example may be found. And it is alſo evident 
that all Fluxionary Equations whatever, whoſe 
Fluxions (taken as above) are diviſible by the ſecond 
Fluxion, are determinable the ſame way ; and will 
admit of no conſtant Quantity beſides Thoſe in- 


The Method of ſolving theſe Kinds of Equa- Wl 
tions was firſt of all pointed out (if I miſtake 
not) by Mr. Simpſon in the Weekly Oracle; and 
afterwards at p. 169 of his Treatiſe of Fluxions. 
But as to his Correctipn of the Fluent, it _ " 
2 2 | | av 


pPropoſed in the fourth Number. 16s 
hve been from the Nature of the Problem, and 
zot from the Equation ;' this laſt Part of the In- 
rention belonging to Waltonienfis. APD © 


1 1 1 "af 


— 


| . py” 
To the Author of the Mathematical Exerciſes. | 


SIR. 27 

8a Lover of Juſtice and ingenious Men, I 
cannot, without Indignation, ſee the Re- 
putation, due to the Invention of Perſons of ſupe- 
nour Genius, beſtowed on Thoſe who have, bſely, 
copied from them, whilſt the original Authors are 
not ſo much as named. This appears to be the 
Caſe with regard to the Forms, or Tables of Flu- 
mts, ſo often quoted in all our periodical Mathe- 
natical Productions your own not excepted.) ; 
dere being, ſcarce, a ſingle Fluent in any of our 
reſent Mathematical Author's but what may be 


met with in Sir Jaac Newton's Quadratures, and 


n Cotes Harmonia Menſurarum. 

there ſend you a new Species of Fluents, not to 
e found in Mr. Emer/on's Table, nor even in the. 
Works of thoſe two Great Men. 


Tem, Sir, &c. 
HAVERFORDIENSIS. 


* We preſume that our Correlpendent has not ſeen 
Ar. Simpſon's laſt Book of Fluxions. 


Forms. 
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Note, in theſe Forms which give the whole 
Fluent of the propofed Fluxion (when the Quan- 
tity, ae, under the Radical Sign becomes 
bir ay to nothing) A expreſſes the Semiperiphery 
of a Circle whoſe Radius is Unity; a, 5, nand* 
any aſſirmative Numbers at Pleaſure; and / any 
ſitive Number, or 4 Negative One provided the 
Velde of Tel is poſitive, 


A 


ar? = 


= 2 he 5 . 


4Corizerms f Pros ts to bop 
YM in the next Number. 


EIN LXVIII. By Mr. Thomas Matſhall of 
' Blenchland. 


HERE are three Numbers whoſe Sum is 
12, and the Sum of the firſt and ſecond is 
to that of the ſecond and third as 3 to 533 alſo the 
Difference of the two wh is to their Sum as 1 to 53 
What are the Numbers ? 


| PROBLEM LXIX. 55 the ſame. 


A Grazier, having laid out 200 J. in Oxen at 
- a Head and Sheep at 125. a Head, fold 
them again, the Oxen at 8 J. a Head and the 


Sheep" at 13s, and gained 250 * We 
How many of each had he ? . ; 


PronLEM LXX. By * 


"ole To 3 the Values of x and y in the fol- 
lowing Equations, viz. Dae: and æ 5 + 


ery 5 +y — = * 
wh 77 LXXI. By Me. Moſs. 


che The Hypothenuſe of Agight 
and the Ree angle under ode of 5 


du, — bo determine The 
A | ö 5 — 9 


anger Triangle, 
Legs nd and ** 


* * | g 


168 A Colletion of new Problems. 
OY Proniem LXXII. By Lupus. the 
| Having given the Length of a Line, dram 
from the acute Angle at the Baſe to the Middle of * 
- 4.x, Ws Apt agree of a right-angled Triangle 
. aS alſo the Length of. a Perpendicular drawn f | 

_ © the Right Angle to the Hypothenuſe; tis required, G 
from thence, to determine the Triangle. 


PronLEM LXXIII. By Proteus. M** 


A Line drawn from either of the acute Angles ¶ be 
of a right-angled Triangle, to the Center of the H. 
inſcribed Circle, is a Mean-Proportional between Wl ſai 
the Hypothenufe and the Exceſs of the Hypothe- 
nuſe above the Leg oppoſite to the propoſed MI 
Angle. A Demonſtration of this is required. | 


PROBLEM LXXIV. By 20 Of. = I: 


If thro” the Focus of a given Ellipſis any Right 

Line be drawn, terminating in the Periphery, the 
Rectangle under the Parts thereof intercepted by 
the Focus and the Periphery, applied to the whole 
Line, will be a conſtant Quantity, Required the 
Demonſtration” —_ . 


| Pao LXXV. By HNr. 
Having the Angle which any Diameter of a 
given Ellipſis makes with the greater Axis; to 
find the Angle which its Conjugate Diameter 
makes with the ſame Axis, together with the 

* _ PROBLEM LXXVI. By Waltonienſis. 

A having three Guineas in his Hand apd two, 
to toſs up each his own Pieces, and that he 


ve brings moſt Heads uppermaſt ſhall take al 


five: 


6＋—i ww 0 


| 


fve > And they likewiſe agree, that if both bri 
the fame Number of Heads, to toſs up again 

ſo continue) till it ſhall appear who is the Winner. 
Quere which of them has the Advantage? and how 
much it is? c * 0 OZ « 


+ Prontem LXXVII. By Mr. Moſs. 


The Inclination of a Plane to the Horizon being 
given z to determine the Length thereof, ſo that 
a Ball, in deſcending, from the Top, along the 
ſaid Plane by the Force of its own Gravity, ſhall 
be a given Interval of Time longer in reaching the 
em than if let fall freely from the Top of the 

id Plane. 


Packen LXXVII. By, Curioſus. 


= , 


3 


To find at what Degree of Elevation a Ball 


muſt be projected, ſo that the Area of the Curve 

deſcribed in its Flight may be the greateſt poſſible. 
«Sg Pronem LXXIX. By Proteus. 
On a particular Day of the Year, in the Lat. of 

61 30 N. I obferved: the Sun to riſe on a certain 


Point of the Compaſs; 11 Hours after which I 


perceived my Shadow. to be projected towards the 
very ſame Point. What was the Sun's Declination 
at that Time ? f 2 06. 


PaxoLzu LXXX. * By SIAOZENOZ. 305 


The Poſition of the Sun and Moon, with Ref pet 
to the Earth, being given; to determine the Po- 


Gtion- of the higheſt Part of the. Ocean, ariſing 


from their mutual Gravitation. 

' 'ProBLEM LXXXI. By Waltonienfis. 
Three Balls A, B, and C, of equal Weight, 
being faſtned to à String ſtretched ſtraight out; 


'- A Cullefliomof new Problem. 16g 


1 
| 
| 
| 
| 


1% A culaia of now Prallamt. 
other End; ſuppoſ B to be impelled, wick 
Celerity , in. a Direction at Right-angles to the 
St . It is reqnleg to find the Paths the other 
two Balls will take, and when they will come to- 
ao all Three being ſuppoſed to move ow a 
' horizontal Plane; and the Length of the String 
ing 26 | IF 


* 


—_ 


% » * - 
* 
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A fort Examination of a pretended Anſwer « 
be late Compiler of the Ladies Diary to the 
Charge of Falſhood and Ignorance exhibites 
2 lum, in our Third Number : With 
ene Obſervations on bis | laſt ſcurrilus 


T will not, I hape be imagined by Any One, 
I that I am contending for the Laff #ord, much 
leſs, for Superiority, with this Opponent: As ] 
ed in the Defence of an Author, for whom! 
have the higheſt Eſteem, whoſe Character has been 
long traduced, by him, with Impunity, I find 
— obliged to take-up the Cudgels. 
Whoever has had Curioſity enough to look into 
this Controverſy, muſt have obſerved thar it chicfly 
turns upon the three following Points. 


. The Author's Definition of 4 Fluxion ; 
2. His Method of ſolving a Fluxionary Equa- 
ton; | e 

38. The Aſſertion of this Opponent, that the 
Author , publiſhes Nothing but by. the Aſſiſtance 09 


n Able ta, prove is, 
that 1. with that i Zr lac 
A pla Mr. 1 55 himſelf tell ls us r 

e Jews 8 in the Difference 


tor induced him to think that a 
Deviation from that Great Man might be of 


ſm 
Advantage: If any Fault can poſſibly be found 


vith-che; Author hereg it is for Ih the Word 
ſluxien in e ſomewhat different from thai 
pat upon! it by moſt other Writers, However, as 
has defined g3 and nat given his 
ee Sir Lat Nane, 3 cannot fo 
bow this deſerves Cenfure : Had he affumed any 
wer ape, he might have been, juſtly; 
ilty-of an unpardgnable piece of Vanity j the 
5 rence. between his Method and bet of the 
kid illuſtrious Author being too inconſiderable to 
mthorize any ſuch Step. Beſides it is well known 
that. we have other Books amongſt us, wager» rhe 
ſons Name, that are built upon Principles differing 
much mate from thoſe of Sir Jane Nu 
As th the ſecond of the three Heads above ſpe- 
tified; I muſt deſire my Reader to look back to 
Numb: I. p. 37, and to Numb, III. p. gz and 945 
where may be icen the Subſtance of What has been 
offered; on both Sides, in Relation to this con- 
froverted - =p N * the 2 — A greeral 


Truth of the Author jeg will be Dana 
the fi following Words, in relation to the aid. Be- 8 


honftrazion, | 
' J | | 1.4 
70 F « If 


172 Bantu, Ke. with Objervation 


If my Antagoniſt can diſcover any Thing 
ih 6 fue br equivocal in This, I here 

wa to acknowledge my Miſtake, an 4 
ce « bi ardon : But, in the mean time, muſt take 
„the Liberty to put him in mind that, if, after 

* all his extraordinary Confidence and Oftentation 
« he is not able to point our the leaſt Flaw in it 
«(which no Man living can) his Readers will have 
* © more Reaſon than ever to look upon him as 
| foly ignorant in the moſt common 'Parts of 
« the Subject.“ 

It might be imagined: that an favirativi Ike this 
muſt, intallibly, have brought this Part of the Dif. 
pute, at leaſt, to an Iſſue, either by giving him an 
Opportunity to Triumph, or-obliging him to di. 
lence; I ſay, this might be imagined, but Thoſe 
that think thus have but an imperfect Idea of the 


©  " Fortitude and Perſtverance of our Opponent. They 


will ſee kim again, renewing the Attack, in a 
Manner that ſhews him to be invulnerable. I ſhall 
here tranſcribe what he has thought! to ad- 
vance, farther, in Anſwer On Charge particu- 
dee preſſing, © © 
At is Matter of Face” (lays he) * that there 
x6: are Millions of Problems wherein x and y don't 
* begin together; and are we therefore to drag an 
* eee Quantity into the Calculation to 
* make them do ſo? Certainly, this is only em- 
% harraſſing the Work. For when the Fluent 
found will produce its proper Fluxionary Equa- 
tion and all the Operations [can be*] performed 
das well wrrHoOUT as Wirz the Exponential, or 
4 better j then, certainly the ExyonzwTrAL is need- 
mg '-tels. This is what | you ougnt to have REPLIED te, 


. I hs ben ths Liberty to add theſe: two | Words, 
becauſe the Seale is imperfect without them. 


* I inſtead 


ww 


1 — . 


4 — — — — © — — . 


”- 


Examination,"bec, with Obſervations. 177 

1 inſtead of which you bring a long Calculation 

7 to ſhew the Depth of your Learning; which is 

take “ much to your Purpoſe as if you had given 
after 1 rs Calculation * e Moon in her Orbit.“ 

Javing given you 5 Arguments, at length, 

[ Kin ee the Liberty to make a few Re. 

marks upon them. 

„There are” (ſays he) © Millions of Problems 

* wherein and y don't begin together; this is 

granted; “ are we therefore to drag an Expo- 

* nential Quantity into the Calculation to make 


= them do ſo? * No, certainly, if the Nature of 
15 the Problem does not require it. This is em- 
,c: Wl barraſſing the Work; “ tis ſo, nay, tis worſe; 
hoſe 'tis even making the Work wrong if no ſuch 


Cotrection is required. For when the Fluent 
found will produce its proper Fluxionary Equa- 
« tion and all the Operations [can be] perform'd 
as well WII Hour as WITH the Exponential, or 
better; then, certainly, the ExponenTIAL 18 
* NEEDLESS.” Very true! when all the Opera- 
tons can be performed as well without as with the 
Exponential : But, the Misfortune is, theſe Ope- 
rations can't be at all performed without the Ex- 
ponential ; except in one particular Caſe out of an 
infinite Number; as I have demonſtrated to all 
the World, 5 , 09 tb; 
This is the very Point on which the Diſpute 
depends: The Queſtion is not, whether a Thing 
be needleſs when it it needleſs (for all that this 
egregiqus Trifler has ſaid amounts to no — 
but whether the Exponential, which he ignorant 
objected againſt, is needleſs. Never did little Pre- 
tender, pinch'd by the Weight of Argument, 
ſhufle more, or make a more contemptable Figure 
than he does here. Is this convincing the Publick 
that Mr. Simpſon is ignorant in the Method of 
| | TY Fluxions 


11 Examination, &c. i Opt 


Fluxigns—But, hs us heur him further. # This 
5 is what yourought” (contiſtues he) “ to have 
replied to” (i. e. whether a Thit ynneceffary 
* it is zun. ** inftead of Which you 
10 bring a long Calculation, to ſhew the Depth 
de of your Leaning Which is as much to your 
* Purpoſe, as if you had d grep the Calcylation of 
* the * in ber Orbit 
Soc then, according to this Gent Gentlem: „3 General 
Solution of a Problem (for ſach is EM referred 
to) is of no ſort of Uſe in determining the Rela- 
tion and Values of the Quantities belonging to the 
Problem; and, though” it has been univertally 
royed that the Equation objected to, contrary to 
is ignorant Aſſertion, would be intirely 10100 
without the {61 pin: * except in one ſingle 
aſe out of an Infinite W yet, all this, it 
ſeems, is no more to the Purpoſe thay * 
tbe” Moon in ber Orbit. 


In a Poſtſcript to a Letter, dated Mare 8, 175% 
which I received from Terra 5 the fo wing 
uation, ** What a 1 


mark relgtin 
Heath to ob 1508 br. M Sizgpſon's Correction of this Fluent 


2 
1 Se 2ax f. 444 ! I took no Notice 
of it 'till lately; A _ of 4 Critic indeed! He rightly 
ing imſe}f, C e Mr. Simpſon's Obſervation on 
ent is What no Writer had made before. Mr. 
mer og is defeRtive in that Particular, and at Page 51 of 
His Fluy ver agree Viet wma + je nb of ty 


Log, - 5 ſo that it ſuits but one Caſe, and can- 
| Hot be corrected for any other hoot looking back and 
porreQing the Flpene of # = <2 ; which, tho! jt wa 


K agreeable to his Method of Writing to take Notice of 


+0 Aa 


u that Place, he ought to have adverted to where he 
of the Corn of . Fe 


- 
#* - 
4 


Pxamination, &c. with Obſorvations, 75 

If this requires an Anſwer, I conſeſs I am tt 
Loſs for One AI ſhrall proceed 2 * w 5 
Particular of the Feb 
Calnthny that, Mr. Simp/e 
put by the Affiſtance a 10 the Ne 


this Macter in the cleareſt View, fall firſt tran ib. 


(from Ne III. p. 94 and 95) the Invitation gies 
fo this bold Aoravr to make good a Charge, 
ly 


which the Character of an Author is fo 
truck at; whoſe Name and Works are known © 
the greateſt Mathematicians in Europe. 

The Quotation is as follows : 
There is alſo another Thing if he“ {this A 
taponiſt) has not given "Tow all Pretenfions to 
„Truth and Morality, * to remind bp 
4 of; which is; that 98 mike appar F 
* he ſays it is known that Mr. Sim 
« Nothing but by the Aſſiſtance of Others, * Rib 
& Oruzxs are to whom Mr. Simpſon is under ſuch 
„ $1N6ULAR Obligations—I myſelf have had the 
« Pleaſure of knowing Mr. Simpſon for ſome Years, 
8 and dare affirm in A Face of the World that, 

« if ever Man alive was wronged by an Impu- 

5 tation of this Kind, Mr. Simpſon is.” 
64 If the HONEST Gentleman, who ſays it ix 
„ known that the Compiler (meaning Mr. Simpſon) 
« publiſhes Nothing bus by the Affiſtante of Others, 


can make it appear who thoſe Aſſiſtants are, or 


* ſhew that the Author's'Copy has been reviſed or 
* even ſo much as inſpeed by any other Perſon 
« whatever _—_ ation to his firſt Perfor- 
* mance, where he was under a Neceſſity of fub- 
* mitting to it) T ſhall make no Scruple to own 
that I have formed a 
* the Perſon whoſe Cate be have ide fn 

. the other Hand, if he'is not able to do ir- (as 


Vim confident he is not) 1 leave it to be de. 


2 termined 


"id 


very wrong Judgment of 
On 1 


% 


* * 


| s Enamindtion,'&c: with Obſervation. 
 '» | © termined by Mankind whether the Heart or the 
% Head of the Man is, the worſer.” | 
+ This is the Manner in which he was called upon 
0 make good his Aſſertion: We ſhall now ſee what 
He has thought proper to advance as an Anſwer, : 
„“ Tho! our potire LADY“ (meaning the Au- 
thor of the MarnzMAT I AL Exerciſes) © drays 
her A; from a Fund of odorous Per- 
7 » we don't chuſe to deal in, and denies us 
* the Ability to write oux own Productions, yet 
« ſhe takes it aMiss being told the Author of 
Mr. Simpſon's Fluxions publiſhes nothing but 
; « by Aſſiſtance of others. But pray, Mavay, 
* why are you ſo captious about TRITI Es? when 
$ we all know who corrected the PrRoos Surg 
W of. Jour favourite Fluxions, when and where. 
And would any Author of Judgment truſt the 
Correction of Proof-Sheets, and Reputation in 
difficult Science, to an AuxiL1ary ; eſpecially 
e Irving himſelf within THe REAcĩ or THe 
„ Pzxxy Pos from the Printer? 

Hoy then is your favourite Author wroxceD 
* of, Mathematical Reputation, by our laying he 
vas aſſiſted ? Don't we all know he ſtands ſup- 
ported by AManuenses, REvissks, and Ap- 
«© VOCATES (yourſelf one) to which may be 
„added cRAMMATICAL PD ANTSs, Haberdaſhers 
* of PoixTs and Syllables; Refiners of Diction; 
7 & Correctors of Sentiment; CasTtrRAaTORs Of 
* redundant Members of Pi ac14ar1sm ; Collectors 
from Fx zA, and Latin mathematical Au- 

« thors; and Puffers of Performances ! ” 
Is this ſuch an Anſwer as might be expected from 
am Man, not intirely inſenſible to all Regards af 
Truth, Character and Decorum ? “ Don't we all 
$, know,” (ſays this wicked Prevaricator) 0 ay 


Go < © « 
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Examination, &c. with Obſervations. 177 
6 the Author -ſtands , ſupported by Amanuenſer; 
6. Reviſers, Sc. c. 

Lanſwer, before the whole World, that 3 — 
He, nor no Man livin ving, knows it 3-and thar every 
Thing he has here ſaid, or infinuated, is utterly 
ſe, A except with Regard-to the Correction of the 
Proof Sheets. Theſe were indeed Tent to me, the 
firſt time, to correct, to the Copy, (unleſs the Aus 
tior himſelf ha to be in 6 Fown) by which 
Means the Printer had them again two Days fooner 
ban if they had been ſent to the Author's Place of 
Abode in the Country. But the ſecond Proof of 
nery Sheet was always ſent to the Author himſelf, 
whether in Town or Country: Nor was there a 
Word, or k Point, altered from the Original C 
wt by che Author himſelf. This-T- think miele 


inJuſtice, obliged to declare: Nor could I, if 1 
would, be ſilent on this Occaſion, without ap 
el 


8 ignominious as this invidious Calumniator 
Since it is well known to all the Author's Friends 
(who are neither few nor inconſiderable) how little 
he ſtands in need of Helps of that Sort; whatever 
hay have been his Unhappineſs in Point of Edu- 
cation. 

Huving now gone chro' all the prihcipal Parts of 
the — I tral here add @ . Obſerva- 
tons on our Adverſary's laſt Productions, the 
Lady's Philoſopher, and the new Palladium. I 

In the former of theſe Pamphlets He has con- 
defcended to favour the Publick with our Method 
at Ne IV. p. 99) for approximating the Value of 
6 Decimal 22 Which he has included in 
three He has done the ſame with Reſpect 
to the Memorial Verſes for the new Style (vid. p. 134.) 
Theſe he has given, metamorphized and 4 iſguiſed 
in ſox Pages, Laſtly, He has thought proper alſo 
allow a — to che Method laid down by Mr. 

Ml Simpſon, 


* „ 2 — 
— — 


- 
———— — _— 
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— 
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TED in which we have te Honour 
| is we have fer, looked upon. the Publick n 
ys wel in Matters of this Natur, 
bs thou e palled theſe Obbgations over in 
oa (#3 we: haye already done Others) had i 
Fikch for a ſingle —_— of three Lines 
nuch myſt not eſcape with Impupity. 
| Remarks of Naw, i» a the End of a 
e taken from Mr, Sumpſon's Eſſays above: 
mentioned; wherein (after having given the O 
er dee at length by Logarithms (which the Au. 
had omitted) and found che Reſult to N 
605 r & 

54 go, or gr"; beirig 5 ar 5 
5 h. as Mr. Simp/en has deter 
MPR hs to whom we recommend the Prattig 

T 0 £ 
1, Here, it ſeems: the Author ſtende charge! 
| po a wy Lo Exror of 58 or 59. Seconds. Now, tup 
| tuch an Error had cxept into his Ca 
Culariong, 1 don't ſee that this ſhews a Ditregarl 
to-Truth, nor kow it would be ſufficient to juſtiſ 
ſuch an inſulting Manner of Expreſſion. What, 
then muſt we think when this pretended. Miſtake i 
found ** nothing more than a Prefs Error, by 
purting the Minutes in the Place of the Seconds; 
and that it is taken Notice of and corrected (as t 
actually is) by the Author himſelf in his Errata.— 
udge from hence, what * Man is, whom vt 
Stn 1 23 6: 1 
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ho appears againſt us under the Banners of our 
Yo in à very hoſtile Manner. 


in our Ne IV. relating to a Problem, propoſed 
by him. As I ſhall, at all Times, be teady to do 
]uſtice, I ſhall make no ſort of Scruple to ac- 
ck kaowledge here, that I miſconceived his Meaning 
tur, when I wrote the ſaid Remark, and to allow allo 
er inf. that the Problem, as it is now printed, is plain 


| Examination, &c. uirb Obſervations. 179 
;* I-muſt now take ſome Notice of a new Opponent, 


He ſeems greatly irritated at a Remark, at p. 138, 


ad i enough to be undetſtood and perfectly determinable. 


nes i But, then the Propoſer ought to have recollected 
that the Manner of Expreſſion, under which, it 
was ſent to us, was not the ſame.” Nor can I, yer, 
lee the Propriety of Talking of a Thing as reſting 
on a Plane, when it is ſuppoſed to be in Motion along 
the Plane. N 


Epithets he uſes on this Occaſion might in my 
humble Opinion have very well been ſpared with- 


Rig can reconcile his own, Conduct, to the Rules of 
ſtrict Juſtice, in falling upon an Author in ſo 
abrupt a Manner under a Pretence of defending a 
Perſon who never was (that I know of) moleſted 
by him. It will appear to the World, a bold Aſ- 
ſertion that, Mr. Simpſon . ſeems ION of 
the Method of correcting Fluents,” A Perſon 


Regard to his own Character, be well aſſured that 
he has the Truth on his Side. But this, I appre- 
hend, will not be found to be the Caſe with our 
angry Antagoniſt: Nor will the Example he — 
duces (in which he ſeems more ſolicitous to ſhew 
his Abilities than to make good his Charge) appear 
at all co his Advantage. This Example is Prob. 
XV. in Sect. XI. of the Author's Dofrine and Ap- 

18 plication 


\ 


- 


However, be this as it will, the extraordinary 


out hurting his Cauſe. Neither can I ſee how He 


that can ſay thus much, ſhould, if he has a proper 


[Port] 


_ 


180 Examination, &c. with Obſervations. 
Plication of Fluxions. The Subject there propoſe 
is to find the Equation of the Curve of. Purſuit, 


deſeribed by a Body in giving direct Chace to ano- WM fu 
ther Body moving uniformly in a Right Line. the 
In order to bring out the Concluſion as neat and th: 
ſimple as poſſible, the Author makes Uſe of ſuch che 
Lines'and Data as appear moſt conducive to that 
End; and therefore begins his Solution by ſuppoſing 8 
a Tangent to be drawn to the Curve to meet the ll to 
Abſciſſa at Right Angles : In Canſequence where- 
of, when he comes to correct the Fluent, he Wl clu 
makes (#) the Fluxion of the Abſciſſa equal to * 
Nothing. Which every one, the leaſt acquainted Wl ** 
with the Buſineſs of Tangents, knows cannot, 1 
een be otherwiſe, as y is conſtant, and the 7 
angent perpendicular to the Axis by Conſtruction. | 


Nevertheleſs this angry Gentleman, roundly, af- 
firms that „ may be either equal to nothing, 
or to a finite Quantity; and upon no better 
Authority aſſerts that © the Author ſeems igno- 
rant in the Method of correcting Fluents.” 

He may poſſibly alledge, in his own Defence, 
that if the Computation was to begin at any o- 
ther Point of the Curve, # would ben be a finite 
Quantity. If fo, I cannot but cangratulate him 
on the Fertility of his Invention: But in the mean 
time ſhould be glad to know what Right he has to 


make a Suppoſition contrary to the Author's, and 2 
then condemn him upon that, very, Suppoſition. deſi 
[s this a Mark of Candour and Genius ? 951 

rie 


The fame Spirit appears in his affirming that 
te the Author Pad ſolved only one particulat Caſe Wl £2n 


#* of the Problem.” This Doughty Antagoniſt Wl '*/Þ 
ought ta have remembered that the Problem was of « 
To nd the Equation of the Curve; which Equation Wl Vent 
x s 16 in the neateſt Manner, ſo as to give the 


4+ 3 ; a x f tg 
true Figure gf the Curve and the 1 #: 


4 
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Abſciſſa and Ordinate, in all poſſible Caſes what- 
erer. Nay, the very Equation which he makes 
ſuch an oſtentatious Syew with, is deducible 
tierefrom, in a Manner far more ſimple and plain 
than That by which he gives it, as is evident from 
the Solution to Prob. XU VII. in our third Number: 

ainſt which he has indeed thought proper to 
deck; but it had been more modeſt in him 
to have been ſilent here, eſpecially as his own Con- 
cluſion (⁊ 2 . — ), to which be 
gives the Preference, happens to be intirely falſe. 

— Thus much for this minute Critic and the 
Lady's Philoſopher ; I come now to the Palladium: 
Wherein (at p. 61 and 62) are the following, re- 
markable, Paragraphs ; Which I have tranſcribed, 
without the Alteration, or Omiſſion, of a ſingle 
Point or Syllable. | 


1* The Contributors and Public are deſired to 
excuſe the Errors and Abſurdities in this Year's 
Lady's Diary, we not being allow'd the Correction 
of the Proof-Sheets, for dark Reaſons : But the 
will find their Loſſes amply repaired in our Lady's 
Philoſopher and future Palladiums. See our Lady's 
Philoſopher for the reſt, 0585 

20. Correſpondents to the Lady's Philoſopher are 
defired ts ſend their Letters, (Poſs paid) at every 
Opportunity, directed for the Triumvirate, at Mr. 
Price's, in the Poultry, near the Manſion-Houſe, 
London, whither, and to no other Place, Cor- 
reſpondents of the Palladium, or any other Work 
af ours, are deſired to ſend their Letters to pre- 
vent Abuſe, and enable us to oblige them, who 
une deſired to diſregard all other Advertiſements 
(without our Conſent) requiring the contrary. 

, 7 2 


Gentlemen, 


- * 6 


182 Examination, &c. 11th Obſervations. 

. Gentlemen, Ladies, and others, willing to ſubſcrigMligh 

to the Lady's en are deſired to ſend the 

b ' Names and Places of Abode to the Place aforeſaid 

that they may be printed in our Catalogue, 

_ | Promoters to ſo uſeful a Work; deſigned to com 

prehend a Variety of curious and intereſting Sub Ne C 

Jects, for general Improvement: And alſo, wh: 

there was not Room for in the Lady's Diary, and 

this Palladium. The Proprietor of the Lady's Diary op. 

being the Relict of thelate Mr. Hen. Beighton, F. R. S rrtiſ 

who we are ready to ſerve, the Contributors ſendin 

ber Letters to the Place aforeſaid, and not to StationersWrow! 

Fall, where our Palladium Letters have been detain'd, 

he ſhall be ſure to have them unopened : Being firm init o 

\ * phe ' Widow's Cauſe, while the Mercenary ſeek 10 
oppreſe. ED 


I ſhall not here take upon me to paſs Judgment 
on theſe two dark Paragraphs ; but content myſell 
with offering a few Queries thereon, to the Con- 

* fideration of the Public. fian 


19, Whether his defiring the Publick to excuſe il 
Errors and Abſurdities in this Mar's Lady's Diary, ite 
* BECAUSE NOT CORRECTED BY HIMSELF, has | 
not ſomething in it highly inconſiſtent and ridi- 
a culous.—Either, he muſt mean that, he was not er 77 
allow-d to have any hand at all in the ſaid Diary uri. 
or that he was not allowed to have the Correction 
of his own Proot-Sheets. 

If the former be the Caſe, how can he take upon 
him to paſs Sentence againſt what he had not ſeen Werio: 
If the latter, phat muſt the World think of his 
Abilities as a Compiler, in ſending /uch Errors ans 

A ſurdities to the Preſs ? . | 
2%. Whether, the dark Reaſons, hinted at b 
this Writer, have not been placed in a very 1 
| | ig 


Examination, &c. with Obſervations. 183 
ht by our Correſpondent Honeſtus (vid. Gazetteer, 
hee. 4 and 13, 1751; and Ne II.) | 

3e. Whether, his decrying the Lady's Diary and 
lliciting a Subſcription for the Lady's Philoſopher, 
does not look as if he had a Deſign to eſtabliſh 
he Oue upon the Ruins of the Other. 

4*%. Whether, this Manner of proceeding looks 


like being firm in the Widow's Cauſe, who is the 
Proprietor of the ſaid Diary ? and whether his ad- 


he Diary into his own Hands (without publickly 
rowing that he had the Widow's, or the Compa- 
of Stationers, Authority for ſo doing) can ad- 


nit of any favourable Interpretation ? 


Though we have not Room HERE to animadvert on 

« Impropriety and Badneſs of ſeveral of the Queſtion⸗ 
nd Solutions in this Palladium; yet the ſecond of 
beſe Sollutions muſt not be paſſed over + The Prin- 
inal there laid down (viz. that the Sides of a 
riangle are reciprocally as the biſecting Lines) 
ſo notoriouſly repugnant to the moſt obvious Propo- 
tions in Geomeiry, that the Compilers publiſhing it to 
e World muſt either ARGUE AN UNCOMMON DE- 
KEE OF IGNORANCE, o, what is worſe, the moſt 
vl Il. Nature in bim, to. ſuffer a Perſon to ap- 
ar in ſo bad a Light, who has not only been a ſteady 
mntributor, but has alſo furniſh'd him with a Num- 
kr of pretty Problems. 


We are cblig'd, again, to poſtpone the Pub- 
cation of the remaining Part of Honeſtus's Letter 
a further Opportunity. 


rtiſing in order to get all the Letters deſign'd for 
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I. The Concluſion of the Principles of 
Dialling. . 

IT. Anſwers to the Problems propoſed 
in the fifth Number. 
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Answers to the ProBLEMs * 88 in the - 


FirTH NuMBER. 


ProBLeM LXVIII. Anſwered by Mr. Henry 
Watſon. 


ET x, y and z denote the three required 
Numbers, then per Queſtion x+y+2= 


12, +) :3+z:: 3: 5 and 2—y; 2+5::1:553 


whence y=12—x—2, —— and 7 reſpeCt- 


tively, == L and 3x reſpectively, and x 


- 


conſequently g, and y=44 


The ſame anſwered by Tommy Tangent, 

Let a=12, x=half the Sum of the ſecond 
and third Numbers, and z= half their Diffe- 
rence; then x+z=the third Number, and a—x 
—2=the Sum of the firſt and ſecond z whence 
by the Problem 3: 5, :: a-: 2x, therefore 
5a— 5xX— 5Z=b6x, or 52=5a=11x : alſo1:5:: 


22 : 2x, Whence 5Z=x= (alſo) 5a—11x; there- 


fore == 1225. and ⁊ 1; conſequently 2, 4 
ind & are the Numbers required. 
This Problem was alſo anſwered by Meſſ. 


Neortbouct, Melton, Trott, Phigs, Widd, Bar- 


ker, and E. BM. 
B PROBLEM 


N 


— n— 
_ 
— I < FRO 


N * N 
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Prontu LXIX. Anſwered by Mr. Barker, of 
WWMeſthalt, Suffolk. 4 
Loet x denote the Number of Oxen, and y the 85 
| Number of Sheep; then if à repreſent the Shil- fro 
lings in Z 200, 6 the Shillings in { 7, c 12 
Shillings, 4 the Shillings in ( 8, 13 Shil- 
lings, and p the Shillings in £ 25. we ſball have 
Ira, and dx+my=a+p , whence, in the tec 
firſt, ==?" and in the laſt LD? which f © 
iy | da—ba— 

compared together gives y= — 75 =100 
the Number of Sheep required, therefore x=20 

the Number of Oxen. . 


b+ 
"The ſame anſwered by Neptune of Sunderland, — 


Let x repreſent the Number of Oxen, and y 
the Number of Sheep, then .7x+.6y=200, and 
 8x+.65y=225 z whence x+.05y=25, and 7x 
＋. 30 2 175 which ſubtracted from the firſt 
Equation gives . 28) 253 or y = 100; conſe- 
quentiy xũ 2. 5 
This Problem was, alſo, anſwered by Meſſ. Cit 
Neorthouck, Wefon, Trott, Phips, Widd, Watſon, 
Tommy Tangent, and E. B.— M. 


Pachlzu LXX. Anſwered by Mr, Widd, of 
| | r 
Suppoſe x—y=s, and x+y=z; then a +2* 
D: and u TC, whence 24. —2* LAC 
which reduced gives 2 3 20 —6 - 
|. | from whence u, x and y may be found. 
F Tommy Tangent anſwered this Problem nearly 
| io the ſame Manner. e 


propoſed in the ffth Nunber. 13) 

» The ſame anſoered by Mr. Trott. 
Let the laſt Equation be taken from twice the 
firſt, and we ſhall have x Ty -B T= 2 

from which, by compleating the Square «+7 


| b4+V +804; | 
will be found 2 —j— this ſubſtitu- 


ted for x+y io the ſecond Equation and the Root 
extracted gives | © bo 
- * —— 


which added to x+y gives x= ö 
r — 


= 
— 4 


Ver: 2 


| 4 | 

but if x—y be taken from x+y, y will alſo be found. 
Mr. R—ſon's Anſwer was much in the ſame 

Manner as Mr. Trott's, and | | 


Mr. Watſon anſwered it as follows. 

By ſubitituting zT x, and -, the 
given Equations will become 22 ＋ 2 , and 
n + 2bz=c*, therefore 42 — 2 ; 
VN 
4 


whence = 
and y may be found. 


Mr Ghis's Solution was nearly as Mr. Watſon's, 
aud the Problem was, alſo, anſwered by Mr. Noor- 
thouck, E. B.— M, Mr. Barker and Neptune. 


PropLen LXXI. Anſwered by Mr. Watſon, 


from which x 


Let the given Hypothenvfe be repreſented by 


e, the given Rectangle by 5, one of the 8 
8 


— 5 - 
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Legs by x and the other by xy; then will x* 5 
Tg and 'x*y+x*=b, the former of which 
Equations divided by the latter gives 


| | 9 ＋ 1 
r 
— — 


7 whence y= 


* 


This Problem was alſo anſwered algebraically 
by Tommy Tangent, Meſſ. Phips, Weſton, Noor. 


#houck, Widd, Barker, E. B.— M. and Neptune. 
The ſame anſwered Geometrically by Lupus: 
CA} Let ABCbe the re- 
| / J | 22 1 
| | ypothenuſe is AC, 
A — N and let AB be produc- 
— ed to D ſo that BD 
5 may be equal to BC; 
alſo perpendicular to 
AC, produced, draw D 
E. It is evident that 
| 1 H ADXBC is equal to 
ACN DE; therefore ADXBC being given, 
ACx DE is alſo given and conſequently DE, 
becauſe AC is given. Moreover, ſince BC BD 
and the Angle CBD (CBA) a Right-Angle, it 
is evident that the Angle ADC is equal. to Half 
a Right-Angle; from whence we have the fol- 
lowing 88 


Consraucriox: 


Upon the given Hypothenuſe AC let a Seg: 
ment of a Cucle be deſcribed to contain an An- 
gle equal to Half a Right-Angle; biſect AC in 
F with the Perpendicular FH meeting the cham 

ar} 36 509 phery 


My ao. Oo as ro” . 0 noQ 


Dre 


„„ 


* 
4 
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propoſed in the fifth Number, 189 


hery of the Circle in H, and having made MN 
— to the Side of a Square, whoſe Area is 
equal to the given Rectangle, take FG a Third 
Proportional to AC and MN; then draw GD 
parallel to AC and meeting the Cirele in D; alſo 
draw AD and DC and-make the Angle BCD 
equal to ADC, and the Thing is done, 


Method of Calculation. 


To I, the Center of the Circle, let CI and DI 
be drawn; then we ſhall have FC: IG (FG 
FC) : : Sine of 45: Cofine of the Angle DIG, 
which is the Difference of the Angles DCA and 
DAC. Theſe being now found, every Thing 
more required may be eafily had. 

Mr. R—ſon ſent a Geometrical Conſtruction near« 
ly ſimilar to the above, and Mr. Ghis ſent @ ve- 
ry ingenious Conſtruction. 


PaozLem LXXII. Au were by My. Noorchouck. 


Let the biſecting Line be expreſſed by 3, and 
the given Perpendicular by c, alſo let x expreſs 
Half the biſected Perpendicular and y the Seg- 
ment of the Hypothenuſe contiguous to the acute 
Angle at the Baſe ; then * c =b*—x*, and by 
ſimilar Triangles 2x: :: Nc: , whence 
2 y* +, whence therefore x* (by the 
firſt Equation)=b*—c*—y*, and by the Second 
e*y* ++ | 4 $6 =4h* 

= — conlequently y* + ——=,> 
N I”, $7: 


= which by ſubſtituting = tor the Coeflici- 
$* ER 


r ; * : ent 


Wn ow — os — 
- 
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ent of y* becomes y=my=—__ whenee 
| Ei 4 


. 2 . 
i MW 6 0, Temp Tags 
_ 2 jive * 2 — by ba Sulhlitution of Sines 
ä M r. Weſton, anſwered it as 7 © A 2 
By putting þ for the diſecting Line, à for the 
ven Perpeadicular, x for the Segment cf the 


ypothenuſe next the Vertical Angle, 2y for the 
biſected Perpendicular, and z for the Baſe; we 
Have by fimilar Triangles x: a:: a: = the 
” | 

ment of the Hypothenufe next the acute 


Angle at the Baſe; alſo x TA. =45*, 
a* | 
„ and $*=2*+y* (by 47.E 1.) From 
the Second of theſe Equations take the Third 
and we ſhall have * - to the 
Quadruple of this laſt add the firſt, and we ſhall 
17 | g | — — 
5. þ Em 4d? +x*=0, or * ＋ 543 40 X x? 
S -A; which by wtiting—2g for the Coeffici- 


ent of *“, and compleating the Square gives 
x*=2px* +p* =g* —42*, therefore 


„NN 
be ſame anſwered by Mr. Ghis: 
8 | 8 Cons 


=y wy 


propoſed in the fifth Number 191 
CONSTRUCTION: 


Upon the given biſecting Line AE, 28 a Dia- 
meter, let a Circle be deſcribed, in which let 
the Line ED be inſcribed equal to half the given 
Perpendicular ; join A, D and produce DE to F 
fo that EF may be equal to ED; draw FH pa- 
ralle] to AD and interſecting the Circle in B, alſo 
join A, B and thro? E draw BEC meeting AD: 

produced in C and the Thing is done x 


8 


Draw BG parallel 
to FD. Since the An- 
gles CDE and EFB 
are each Right-An- , — 

gles, the Angle DEC A —— 
oppoſite the Angle = 
FEB, and the Sides 
EF, ED equal, BE II 
will be equal to EC. 
Moreover, by Reaſon of the Parallel Lines, AD, 
FH and DF, "GB, GB will be equal to DF equal 
-the given Perpendicular by Conſtruction; but 
the Angle ABC is a Right-Angle by Conſtruction, 
a8 alſo AGB (ADE), therefore ABC is the 1 


angle required. 2. E. Do 
Method of Calculation. 


Biſe& the Diameter AE with the Line VIX. 
rpendicular to AC and FH, and draw EK pa- 

rallel to AC; alſo join B, I. 
la the Triangle KLE are given the Radius IE 
and the Line KI 4 BG (= £ ED) whence the 
C 2 Angles 


192 Axſivers to the Problems 


Angles KIE, KEI and the Side KE are had. 
Then KI: IL ::(1: 3: ) Sine KEI : Sine 
LBI the Complement of the Difference of 
the Angles BEA and BAE; from whence the 
Angles themſelves, and what. elſe is required, 
may be found, ? 
Mr. R—fon's Anſwer was nearly in the 

Manner as the above. mY , _ 


Pronrzu LXXIII. Anſwered by Mr. R—fon, 


B Let the Acute-Angles A, 
B of the Right-Angled Tri- 
angle ACB be biſected by 
the Lines DA, DB meeting 
each other in D, which will 
be the Center of the inſcrib- 
ed Circle; make BE=BC 
A le and join D, E and D, C. 
— - Since the Side BE BC, BD 
common, and the Angle DBE DBC, it is evi- 
dent that the Triangles BED, BCD will be equal 
and ſimilar in all Reſpects, and therefore the An- 
gle BED BCD half a Right-Angle. But the 
Sum of the Angles BAD, ABD is half a Right- 
- Angle, coniequentiy their Supplement ADB 
equal to AED the Supplement of BED; there- 
fore the Triangles AED, ADB fimilar, whence 
AE: AD. :: AD: AB. 2, &. D. 


This was anſwered much in the ſame Manner, 
85 above, by the Fropoſer. - 


«4D 


PROBLEM 


propoſed in the fifth Number. 493 
PrxonBLEM LXXIV. Anſeered by Mr. R—ſon: 


In the annexed given 
Ellipſe, whoſe Tran- 
verſe is AC, Parameter 
KE, and Diftahce of 
the Foci LF, let BD A 
be drawn thro' the Fo- 
cus F. Join the Points | 
L, B and L, D and let 
the Perpendiculars BG, DH upon the Tranverſe 
AC be drawn; then by the Property of the El- 
lipſe BLZAC—BF and DL=ZAC—FD; alfo, 
by Theo. 9, B. 2, Simpſon's Geometry, 


__ LFI*— AC|*+2ACXBF g 
GF N whence by 


imilar Triangles BGF, DFH it will be BF : 


ern, FDXLEFF— ACT +2ACXBE _ 
FD::GF: — ILF NBT FHH. 
But the Property of the Ellipſe BF KF: GF:: 
LF: AC, and FE— FD: FH :: LF: AC; 
wnence by Equality BF— KF: KF (FE) —-FD:: 
(FG: FH :: ) FB: FD, and per Alternation 
and Compoſition of Ratio's 2BF : KF : : BF + 
FD (BD) : FD, and 1 n 

92 FBXFD KF 
XFX BD, and thence — 1 
Parameter of the given Ellipſe. Q. E. D. 
| The ſame anſwered by the Propoſer, Tode. 


Thro' the Focus F of the given Ellipſe, whoſe 
Tranſverſe is AC, Parameter KFE, and Center 
, draw the Right-line BFD, and adicular 
to AC draw BG and DH, Then by the Proper- 


oy 
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ty of the Ellipſe FI; IA :: FB—-FK : Fog 
FK—ED :FH, and FB FK: PR- FD: 0 
FH::FB: ED; r All v 


FBXFK —FBX FD, 2FBXFD=FKXFB+FD 


-FBXFD __ 
3 Parameter. 2. E. D. 


PacntzMu LXXV. Anſwered by Tommy Tangent 


— AEBD b 

he given Ellipſe, 

FG the Diame- 
ter thereof which 
B makes an Angle, 
with the greater 
Axis, equal to the 
givenAngle; draw 


TAN 0 
| / the Ordinate FH, 
dicular to 


the Tabbert Axis AB, 3 let the ſaid Ordi- 
nate be produced to meet the Periphery of a Cir- 
cle, deſcribed on the Tranſverſe Axis, in I; 

make CLE=HI and draw the Ordinate LQ per- 
pendicular to AB; laſtly from the Point Q, thro 
the Center, draw QCP and it will be the Conju- 
gate Diameter required. (Cee * 148 of the 
Mathematician.) | 


The ſame WM 55 Mr. R-—-fon. 


Let AEBD repreſent the given Ellipſe. whoſe 
Tranſverſe is AB and Conjugate ED; and let 
Hon be rhe circumſcribing Circie. Make the 

an Þ ual to the given Angle, and dras 
— Tan T fro 95 'Ellipſe) interſecting 


the Trankvri —— in T, alſo let CF be 
draun 


* 
\ .r 
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wn parallel to PT, then Cp will be the Semi- 
jameter and CF the Semi- conjugate required. 
All which is evident from the Nature of the El- 
lpſe. 


Method of Calculation. 


Let PM be perpendicular upon PT, and thro? 
P draw NK perpendiculat to AB; join C, N 
then KN: KP:: CA: CE :: Cotangent of the 
given Angle KCP : Tangent of the Angle NC, 
from whence KN, KP, KC and the Semi. dia- 
neter CP all become known: Alſo C A[* : CE[* 
i: CK: KM (per Property of the Ellipte), and 
KM: CK : : Tangent of the given Angle KC: 
Tangent of the Angle PMK, whoſe Complement 
cTP=FCB is the Angle ſought, And laſtly the 
demi-conſugate CF hence becomes knows, it be- 


b FATE by the common 
Property of the Conjugate Diameters. 


The ſame by the Propoſer EEMNOS. 


Let AB be the greater Axis, ED the leſſer, 
the Diameter givea by Poſition, GF its 
Comugate, ASBR a Circle deſcribed about the 
Ellipſe,, NPK perpendicular to AB, and PMO 
8 to the Curve and to the Diameter 
= | | 


ſe By common Properties, as the Parameter : 
et AB:: (KM: KC: :) Tangent KCP: Tangent 
wack whoſe Complement MCO is the Angle 

ughr. t 1 
WM. Again CE : CS (:: KP: KN) :: Tangens 
erer: Tangent KCN ; and (by 3 
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KCN : Sec. KCP +: CN (CA: Cp; whence 
CP is given: And in the very ſame Manne (the 
Angle BCF being found, CF will be given, 
This Problem was anſwered Algebraically by Mr. Obi. 

ProBLzm LXXVI. Anſwered by Mr. R---ſon. 


| a If A throws 1 Head and B none, the Probabi- 
lity of which is 25 he then wins, or if be 


throws two Heads and B either none or but one, 
the Probability of which is 2 he then wins like 


3 

wiſe ; but if he throws three Heads, the Proba- | 
bility of which is z, he wins neceſſarily, and fo br 
the whole Probability of A's winning any parti- dil 

cular Throw will be expreſſed by 
3 3 876 and in like Manner the Probe 
bility of B's winning will be found to be 
28 . » and conſequently the Ratio of their ba 
Probabilities on any one Throw as 8 to 3; 
whence the Value of A's Expectation on the firſti + 
Throw is 21. 128. 6d. and that of B's 19s. 8d. Wl ty 
and there will remain 11. 128. gd. to be contend-· + 
ed for the ſecond Throw, which being divided 
in the ſame Ratio as before, will give the Values 
of their Expectations on the ſecond Throw : And 
by proceeding thus their Expectations on any 
fucceeding Throws may be determined, they for- 
ming two Infinite Series, the correſponding 
Terms whereof are in the conſtant Katio of ＋ 
A ö fy 3 
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3, and conſequently. their Sums in the ſame inva- 
riable Ratio. Whence, ſince the Value of both 
together is 5l. 5s. the particular Value of each 
will be, 31. 16s. 4d}. +; and 11, 88. 7d3.+= 
the whole of 4's and B's Expectation reſpec- 
yely. 


The ſame anſwered by the Propoſer, Wal tonienſis, | 


At any particular Toſs, the Probability that 
B brings not one Head is 4,. and the Probability 
that A brings at wag one Head is 3: Therefo 
the Probability that B brings not one Head — 
A wins the firſt Toſs is Xi. nl 
The Probability that g, at any particular Toſs, 
brings preciſely ane Head is + ; and: the Proba- 
bility that 4 brings either 2 or 3 Heads is +: 
Therefore the Probability that B btings preciſely 
one Head and A wins the firſt Toſs is 4X$=4. .. 

That B, at any Toſs, brings both Heads, the 
Probability is 4 ;, and that 4 brings all three 
Heads, the Probability is 3: Therefore the Pro- 
bability that B brings both Heads and A wins the 
iſt To is K SKR > 

: 14 9.4) L- > 
Conſequently ;+44-== 4 is the Probabili- 
ty that A wins the firſt Toſs. .- - » / 

- But this is not all his Probability of winning, 
for he may bring as many Heads as B brings; 
and then he has the ſame Probability of winning 
he had at firſt; which Probability we will call x, 
Now the Probability that, at any particular 
Toſs, neither A nor B brings a Head is , that 
Had B bring each preciſely one Head js 2. and 
that each brings two Heads preciſely is 2. 
Therefore = + Z= is the Probability 
— 33 16 132 16 that 


Vantage: 


* j 
- l — 2 , 
: { 7 * » 3 : 1 ; 
* . * — 12 > 187 2 
F F + 2 Py þ 4 
* * 7 . — of 
* » * * 
A : l . - 
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that, at any particular Toſs, both & and B bring 


the ſame Number of Heads: And cpnſequently 
the Probability that A ſhall not win the firſt Tos, 
but ſometime afterwards, is = x. Conſequentiy 


34-—*—#, and #—=—. Therefore 31. 168. 4d, 
is the Expectation of A, and 133. 4d. bis Ad- 


PaozLzM LXXVII Anſwered by Micromegas, 


Let 5s repreſent the Nat. Sine of the given In- 
clination, @ the given Difference of the Time of 
deſcending along the Plane, and that of deſcend. 
ing perpendicularly to the Horizon, and y the 
Time of Perpendicular Deſcent; then we ſhall 
have 2 y: :: 1 (Rad.):s, Conſequently 
— and the Length of the Plane — where 

ans F | . 
162 Feet. 


The Jame anſwered by Proteus: 


c Upon the Right-Line CD, perpen- 
AL dicular to the Horizon, let a Semi- 
B circle be deſcribed and make the An- 

gle CDA equal to the given Angle : 
Join A. C and make AB perpendicu- 
lar to CD, then will AB repreſcnt the 

No Dggorizon, and AC the Plane. Let 
the given Interval of Time be denoted by a, the 
Natural Sine of the given Inclination by s, the 
Time of deſcending thro' CD by T and the Time 


: 


. of "deſcending thro CB by 7; then by the 2 


cip 


1 ” 
* 1 | Qs * 
& . « 
o 
; 3 \ 
* * 
. 


propoſed i in the #ftb Number. 199 


y * of Phyſicks T*: *: : CD: CB: : CD 
s XCB (ACH: CB, whence T :t: : AC: : CB: 

y Rad. (1): Cofine ACB (6); and T: 7— (9) 38 

. : Yerſed Sine ACB (1—5). Therefore T= =—— = 
Vos if 162. the Diſtance perpendicularly de- 
ſcended by the Force of Gravity in the firſt Se- 
cond of Time be denoted by d, we ſhall have dt 


da 
: CD: 7s and x: 554 Ju 2 (CD) 
9 oy T 
” 

r Ac. Whence the Time of deſcend. 


1— 
ing thro' CB will be found 2 — 


"This Problem was, alſo, re by Meſſrs. 
R---ſon, Bevill, Widd, and Tommy Tangent. 


Prone LXXVIII. Anſwered by E. B— M. 


By Articles 209 and 115 of Simpſon's Fluxi- 


3 

= - is the Area of the Curve deſcribed by 

the Ball (in a Medium void of Reſiſtance) where 
5 and c repreſent the Sine and Coſine of the Ele- 
vation 3 r, Unity; 4 the Space paſſed over in a 
ven Time with an uniform Velocity, and 5 the 
4 pace deſcended by the Force of Gravity in the 
— Time. Therefore, by the Problem c5* (the 
other Quantities being conftant) as alſo c will 
be a Maximum; but 1—s*=c?,, therefore 5*—5* 
a Maximum; which put into Fluxions and tie- 


duced gives =I = Sine 60%. & E. J. 
290 The 


C 


wy 7 be ſame anſwered by Mr. R---ſon, 


H Let AB, perpendicular to 
the Horizontal Line AG, be 
the given Impetus, about 
which as a Diameter let a 
Circle be deſcribed cutting 
AH, the required Direction 
F of the Ball to be projected, in 
C, and then CD, parallel 
greateſt Altitude, and' AD 


A 5 


ta BA,, will be its 
equal to g its Amplitude, by Art. 210, Simpſon's 
Fluxions, . Draw CE parallel to AG cutting the 
Circle in E and AB. in L, and let the Points A, E, 
be joined; then, the Area deſcribed in the Flight, 


will there- 


being conſtantly as X 

as, CXAL 

ADXDC(=LCXAL=———= 

fore be a Maximum when — = (the Area 

of the Triangle EAC) is a Maximum, which 
will be when the Triangle is an Equilateral One, 


as appears from Theorem. 12 Pa. 114, Simpſon's 
Geometry; and in that Circumſtance the Angle 


of Elevation CAD will, it is evident, be 60. 


7 his Problem was anſwered by Micromegas, Mr. 
Bevill, aud Mr, Widd, from the Aſiftance of Flux- 
inn. | 
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paonLZM LXXIX. Anſwered by 7 "_ Tangent. 


Let ES WN repreſent the 
Plane of the Horizon, E, 
W. N and S the Eaſt-Weſt xy 
North agd South Points 
thereof, Z the Zenith and P 
the North Pole, R the Point 
where the Sun riſes and O 
his Place when the Shadow is projected towards 
R. Let the Arches PR and PO be drawn, then 
will the Angle OPR be equal to 165, Let m, » 
expreſs the Sine and Coſine of Half the Ang 
OPR (82% 30/) and let the Sine of 51% go the 
given Latitude be denoted by , alſo that of PR 
(the Complement of the Sun's Declination at Ri- 
ing) by x; then the Declination being ſuppaſed 
to continue invariable for 1 " Hours, or PR to be 
PO, we ſhall have 1: :: : mx the Sine of 
Half OR, whoſe Coſine is VI r; therefore 
wx 3 will be the Sine of OR, whence 


n Iiir: zn: : X: Fre 


0 
of PRO; and x: 1:: 35: = the Sine of PRN. 


Bur theſe "OY PRO "and PRN) are the 
Complements of each other, therefore 


+ ——=1, which reduced and tranſpoſed | 
by ſobſticuriog m* for 1) gives 
t—1+5*Xx*=— 5 ; whence 


a > 


= ES 985077 the 


Nat. Sine of 809 5 19% Conſequently the Sun's 
Declination was 9 54 44% 
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| The ſame anfwered by E. B-M 


Fut mand » for the Sine and Cofine of RPO 
the given Hour Angle, à and à for the Sine and 
Coſine of PZ (380 300, x and y for the Sine and 
Coſine of PR ; then Toppoling PO=PR, we ſhall 
have * for the Cotangent of PRO. But 


in the bebe Caſe the Coſine of PRO vill be 


expreſſed by = therefore its Sine VN r = = 
3 
and Cotangent DET = = Hence 


>,1+#_ 
IX—= = = and trom thence 


ay a — — 7 — 2 bn) ide verſed Sine of (19® 


1+ 
800 8) twice the Sun's Declination whoſe Half 
is 9 55' . 
Nu. R--ſon anſwered this Problem, as did alſ 


Mr. Widd, who finds ihe Decination to be 9 57 
North. 


PROBLEM 
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ProBLeM LXXX. Anſwered by Mr. R—ſon, 


Let ABD repreſent 
Wi the Earth, S the Sun, \ 
che Moon, and the 
Angle SCM or rCs the 
ven Poſition of the 
Von and Moon at the 
Time 5,0 Hague 
Suppoſe p repreſent 
the higheſt Point of 
the Ocean required 
join the Points M, p 
and C, p and draw pg 
perpendicular to CM, 
and parallel thereto, 
thro' C the Center of 
de Earth, let AB be drawn. | pho 
Let r denote the Radius of the Earth, and d 
nd D the Denſities of the Sun and Moon, which 
vill alſo be as their Forces to produce Tides at 
„le Earth's Surface (their apparent Diameters be- 
ig nearly equal). Then, putting x andy for 
the Sine and Coſine of the Angle pCg, alſo « 
and z for the Sine and Coſine of the Angle Cp 
to Radius 1, the Force of the Moon upon the- 
Particle p, in the Direction MC, will be as 77 
(Ste Art. 403, Simpſon's Fluxions) which will 
alſo repreſent the Force in the Direction pM, ſince, 
on Account of the great Diſtance of the Moon 
from the Earth, CM and pM may be eſteemed 
parallel ; whence, by the Reſolution of Forces, 
Dy will be found equal to the Force whereby 
tte Moon attracts the Particle p directly from the 
Larth's Center; and by reaſoning in the ſame 
; Manner 


21 bert 15 the Problims 


Manner the Force whereby the Sun elevates the 

ſame Particle trom the Center will be found to be 

dra: Therefore dez +Dry* (the whole Force of 

Attraction of the Sun and Moon on that Particle 

conjunctly) muſt be a Maximum, and conſequent- 
32 0 


ly dzz+Dyy=o. B (the Fluxion of the 


8 2 ; F | 
Arc 2. — (the Fluxion of the Are pr) is So, 


| therefore 3 y == MN. ; which being ſubſtituted for 


= in the . Equation gives dzu=Dyr 

and png thrown into Analogy, gives'd: D:: 
Jo : 29k ( the Sine of Double the Angle 
Mc: 221 (the Sine of double the Angle 
SCp). Whence, by Compoſition and Diviſion of 
Ratios, DEA: D- (:: Sine of Double the 
Angle Scy-＋ Sine of Double the Angle MCp :: 
Sine of Double the Angle SCp— Sine of Double 
the Angle MCp) : ; Tanger of the given Angle 
SCM: e of 5 e Difference of the Angles 
. SCp;, MCp by the Elements of Trigonometry, 
from whence the Angier themſelves are 2 
devermined, MA 


% > ff 


"PROBLEM 
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4 PROBLEM LXXXI. Anſwered by Mr. R. ſon. N 


Let A, B, C repreſent the 3 
Poſition of the Balls before | 
the Impulfe, and a, 5, c any 
other cotemporary Poſition of 
them after the Motion is be- 
un, putting ad (Sc) =x, ag 
d=y, and ab ( =bc) Sa. Put 
v for the Celerity whereby E | . 
bd increaſes, and then A B C 


yo_ 


gle dab to Radius) will be Velocity by which ad 


decreaſes, and its Fluxion tv+vt is the Increaſe 
of the ſaid Velocity, or the Effect of the Tenſi- 
on of the String in the Direction ad. 

But the Motion, or the Velocity wr 5 Ball d from 


the Line AC being denoted by 2 2 will be the 


Velocity of that Line itſelf, whoſe Fluxion = 
will conſequently be the Effects of the Ten ſion of 
the String upon the Ball @ in a Direction parallel 
to _ Moreover theſe Effects At ui and 


— of the Tenſion of the String i in the Direc- 
gov ad and db are, by the Reſolution of Forces, 
in the Ratio of ad to ab, or of the Radius to the 


Tangent of the Angle dab; whence TESTED 
28 6tt 


V 
"7 : 1: , and conſequently "7 Ir 


L and 


55 (ſuppoting the Tangent of the An- 


rr A OLI os. 
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and the Fluent corrected, 2 Hyp. Log. 5 LA Hs. — 
Log. 14+ =” whence will be found the 

: | - i co! 
» Sr. J and conſequendy Ve 
1 27 V * 
v 3 the Fluxion of the Time; 


* 


and the Fluent, ws „Ta, Viz, =multiplied i in- 


to 4 of the Periphery of the Ellipſe, whoſe two 
Axes we 24y/ J and 24, will expreſs the whole 
Time before the Congreſs of the two extreme 
Balls A and C in d. 

But if the Balls were ſuppoſed to be perfectly 
elaſtic, and the two extreme ones A and C only 
equal, and each of them to the middle one in the 
Ratio af 1 to , their Motion and Velocity in 
any Poſition after the firſt Colliſion might be from 
hence likewife determined; the Time they would and 
be in Motion, before the two extreme Ones would 0 

fieſt meet, being, in this Caſe, expreſſed by 


7 mo:tiplied into 4 of the Periphery of the El- 0 
lipſe whoſe Tranſverſe and Conjugate Diameters | 


7 


are 24,/ and 24 reſpectively. 


The ſame anſwered by the Propoſer, Waltonienfis. 


Let A, B, C be the Places of the Balls before 
the Impulſe; a, B, and c cotemporary Places of 
them after they are in motion. And. d being the 
Point of: Interſection of the Lines BB, ac; call 


R * x; the Velocity of A or C in a Di. 
rection 


. 
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rection' parallel to Bb, v; their Velocity in a Di- 
ection parallel ro AB or ad, #; the Tenfion of 
the String, S; and the Time the Motion has 
continued T. Then the Force accelerating the 
Velocity of A in a Direction parallel to Bb will 


RE and that oc its Velocity in a 


LEED — : Which For- 


Direction parallel to AB, — 


ces will be to each other as b to u, and therefore - 


* 


Wn © 7 = m 7 being expreſſed by either 


2 . or — thoſe Expreſſions wilt 


V 'c—29? 


be equal er Themſelves. By equating the 
two firſt 2 = = and by equating the rl 


a* — 4 


and laſt 2 = = ; therefixe 


3 b 


— conſequently—=— = = FI 


" X 3 U 
=— 4 = c= 3b, 72 and 
1 
1 V — 2 This Value of « being ubſti« 
c 39 — a 
tuted for « elf, we have. | E 7 


a> — * * 


whence v = -g N Z— 2 +: 2x> 5 conſequent- 
42 2 and 


57 * * 2 —x* 3 
＋— 
e N=. The Relation of the 
1 theſe flowing Quantities may be thus 
vn. 


E A2 Let 


ee. 1 the Problems. 


Let ABC be a Quadrant of 
2n Ellipfis; AC being 4, BC= 


+ CB. Then if x be denoted by 


| = 
CD, — will be equal to T, 


* A the YE the Balls have wo in 
Motion; and BE—2 CD=z. 


 CoroLt: The Accelerating Force into the 
Fluxion of the Time being equal to the Flux- 
jon of the Velocity i in the Direction in which that 


"Force acts z we have * — Sv, whence 


| <> . ' Subſtituting the Values of v, b, and 
2 found | above, we have 8 (the String's Tenſion) 
„ 


4 Tax * 


Scnol. In this Solution Reſpect is only had 
to the Motion of the Balls before A and: C mect. 
If choſe two Balls be perfectly hard, they will, 
after meeting, have no circulatary motion, but 
proceed directly after B, and all three will move 
Wich a Velocity equal to 2 c. 

But if A and C be perfectly elaſtic they will, 
mo their Congreſs, recede from each other with 
' a circulatory Motion about B, till all three are in 
a Right-Lane parallel to AC, when v will be 


equal. to — c, and * will move backwards with a 


dN equal 10 f 7 The nn Motion 
of 


0 o R—_ 


: 
163 


3123 — let DE be parallel to 


0 =nmnomo.cr wo 


or 2x5 29. or 


 DHHOSOOES WS So 


22 9 Wa = whe 


r 


on common Principles, only, and is quite gene- 
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of the two extreme Balls continuing they will 
again approach each other and meet; at which 
Time v will be Ze, and B will move forward 
with a Velocity equal to the ſame Quantity z but 


will be behind A and C. After this ſecond Con- 


reſs, thoſe two Balls will again recede from each 
other, *rill all three are again in a Right-Line ; 
when the extreme Balls will have no Motion, and 
B will meve forward, as at firſt, with the Cele. 


* x 1 a” 2 ** ; 
rity c, v will be equal 7*—:X © 7a and 


ä * 74 — x* | Mott: 
7 0 + 7e J alternately ; but the Re- 
lation of 7, x and z will, during the whole Mo- 
tion, be regularly determined by completing the 
Ellipfis and conceiving E to revolve in its. Peri- 
phery, ſo that BE may denote the Space a Body 
would move in the Time 7, with the uniform 
Velocity c. 1 a 


8 gs | 
. The Solution, , given by Mr. R---ſon, to Pro- 
blem 66 (fee our laſt” Number) is erroneous ; 
however, as the Concluſion is not effected there- 
by, it might eaſily be corrected; but as he has 
ſent another Method of Solution which depends 


ral, let the Number and Diſpoſition of the Balls 
be what they will, we have inſerted it and hope it 
will be acceptable to our Readers, 3 


2 «<< * * 


It is evident 'F 
that the Point 2, 
about which the 
Rod and Bodies 


begin to move, muſt correſpond with the Punt 


＋ % N 
ne of Percuſſion bade 
Point of guſpe nſion of a Body i O 
che g Pede Body. at the 
885 Fo Percud ongagnd it is wel {known that, 
punk: y be made 
Form Poli of Suſ. 


obe. 


lia 5 * 
22 7 5 e ee | 
Kr ray 1 except D, 
w LF the derch ct s Gravi ity bf abi 
{.igciuding — ci 8 with "ol 
onde wil be to en,Velgc 
4) D a ide Quantity of W 2. A 
| # . vo 18 R all che Bodies, Moreover ic will 
6 Lak E Velocity Jaſt 1 68 the 


1 ee 


K the. 4 
\ Point A 49 ng 


0 8 e 
2 2 55 e e 


5 A0 7 13k s 0 e 35 
* 7 CEE | . Ga 43. +7 21 A e 
5 * * 17 W's : ; 
| fy mdencs p F. »/Then * 


nA % ole be 


eee 7): 1 ho. 


3 YA 
3 „ N 15 — 920 
42; 5 
a 
[13a 0? Neue 


of - 


INVESTIGAT.ION 


WE THE 


sous of SERIES. 


458 X A. X I 4. 


LEMMA. 


The Sum of the Geometrical Progreſſion 1 + x + 
** + * + , &c, infinitely continued (ſuppo- 


Ing x leſs than Unity ) is = 


Hang? 


ORAf the ſaid W be multiplied by 
F. „the Product will be 
—XI+x+-x + x' + x*, &c. = 


Pe . 
» — x — * — * — , &c 


Whence, dividing, equally, by 2 we have 
I+x4.x* -x* + x*, Oc. = —— 9.E.D. 
B PROGLEM 


8 1 "The Na 1 of 8 


n 2 


To Jud the n ofthe ue, Series #4 4 #* + 
e „Ke. * 


5 the Lemma, — Iþx+x þ x? + xt, 


— — 


&c. The Fluxion of which gives = = 
| 

* * 2.%s +3x** , Cc. and conſequently 

= =—=x+2 x ＋3 * +4 x#* +; *, Se. 


2 E. I. 


PROBLEM II. 


To find the Sum of the Infinite Series x + 4 x* + 
85 9 * ＋16 * + 25 x*, &c. 7 


It is evident, from Problem 1, that 


= 
(r* 1 T2 1244, 
Sc. which, in Fluxions, gives à X I- 4 
2 * X 1—al '= = F4xiz+g9 x + 16 x, 


&c. From whence, by ReduQtion = = = x + 
4x +g x +16 x, Se. Ts x 1 


PROBLEM III. 


To find the Sum of the infinite Series x L g K 
20 27 * + 64 x*, &c. 7 


er + ** x I- * = x + 
4x* +9 x3 + 16 x*, Cc. The Fluxion whereof 


Ee Unity) is 1 +2 x X 1—al * + 
3* F idea + beers + 
/S '> LJ | 4 


the Sums of Series's. 3 
64 x? + 125 **, Sc. Therefore by Reduction, 
44 =x + 8x*+27x* ＋ 64 x*, &c. 


1 

| FEW; LY, Z. J. 
EE pf TO. Method it will appear that 
K III + 11 x* + ++ 
"_ = 4 * + 3 
3, — „1 21 + 3* x "= 
* + 5* x*, &c. 
x + 26x* +66 x3 þ+ 26 x* þ x" i 


i- 


&c. 
35 x* + 4* x* + 53 x*, &c. 
&c 


Where, as well as in the preceding Caſes, the Va- 
lue of x is ſuppoſed leſs than Unity : (The Sum of 

x the Series being infinite, when it is equal to, or 
greater than Unity.) 

It may alſo be proper to take Notice here, that 
this Method Anſwers with equal Facility, when 
the Factors to each Term of the Series are unequal, 
as in the Series 1 X 10 * ＋ 2 X 11 x* + 3 K 
p i2x* + 4 N 13x”, &c. 


For, if the Equation == = + 2 ** + 
I 


3x* + 4 x*, &c. (given by Prob. 1.) be multi- 
plied by x (ſo that the Exponent of the firſt Term 
of this Series may be equal to the ſecond (or new) 
Factor in the firſt Term of the given Series) then 


will = (or x** X ial?) = + 28% Þ+ 


3 * +4 x**, &c. whoſe Fluxion gives 10 x* X 
gx * Fax" X;j dA =iwmnasx +2 X 


11 * + 3 X 12 „ &c. whence — 


T—s\? 

iN 103 T NIIXͤ +3 X 12 * +, &c. 

Moreover from hence the Value of the Series 
t 10 


* 


BS 


wo 


4 The Inveſtigation of 


— =——-- 
3 


And by the ſame Method the Values of inf x* +" 
3* - 4x, &c. and x —4x* gx +16 x, 
&c. may alſo be found. 


ProBLEM IV. 
To ind the Sum of any Number (n) of Terms of the 
Series x + x* + #* + x*, &c. 4 
It is evident from the Law of the Series, that, 
when the » firſt Terms are taken away, the re- 
maining Terms will be T =. +3 + 
, &c. * I TTT, a. 


ad Infinitum = x 1 = (p. Lemma) : Which 


Aeducted from =) the Value of the whole Series 


141 


70 + #* + x*, &c.) leaves — =x + x* + 


* . + x, 2. E. I. 
PROBLEM V. 


To find the Sum of n Terms of the Series x + 2 * + 


1 g x* + 4 *, &c. | 
The laſt Term to be here taken being av, the 


remaining Part of the Series will therefore be 


IPI x baÞ2 x N ITz x x, 


&c. which may be reſolved into 
a+! 


„* Xa Fx Kc. it (p. Lem.) 
and x" X X T2 * Far Fare 0h . Prob. 


1—4 


The 


the Sums of Series's. 5 

The Sum of which, ſubſtracted from — 
(=r+2x*+3.x", &c.) gives ves ei- 
=x+2x* +; x ----- nx", 2, E. I. 


PROBLEM VI. 


To find the Sum An, Terms of the Series x + 4 * + 
9 x*+ 16 x*, &c. 
Here the remaining Terms, after the u firſt are 
taken away, will be il X x "+ + z+ 2 X 
*I Pzl' x, &c. 


1˙ "X Fr TY TY &c. 
=? 2 nx" XxX Ta + 3x TA Kc. 
„XTR e 
e rab. ianda) 


1— 1 + 3 1—1 


which deducted from — ** — X 


1 e +9 XK +n* x*, 
844 


To be continued in next Number. 


PRINCIPLES.c 'OF DIALLING. 


* wk 


RENE. DrrinirTioNns. 


1. Dial is a Plane upon which Lines are def. 

A cribed in ſuch Sort, that the Shadow 6 
the upper Edge of another Plane, erected per 
dicular thereto, _ point out the Hours o the 
Da 

| 1, The Edge of che ſaid Plane, by which the 
Hours of the Day are marked out, is called the 
Style of the Dial and is, e, parallel to the 

Axis of the Earth. | 

3. The Line in which the ſaid Plane interſects 
the Plane of the Dfal is called the Subſty le. 

4: The Angle included between the Style and 
Subſtyle 3 is called the Height of the Style. 

The Poſition of any Dial is diſtinguiſhed accord- 
ing as it is either Parallel, Perpendicular or Oblique 
to the Plane of the Horizon of that Place where it 
is fixed. 

5. Thoſe Dials, whoſe Planes are paralle] to 
70 Plane of the Horizon, are called Horizontal 

tals. 

6. Thoſe Dials, whoſe Planes are perpendicular 
to the Plane of the Horizon, are called Erect 

Dials. 
7. Thoſe Erect Dials, whoſe Planes are Aber 
parallel or perpendicular to the Plane of the Meri- 
dian, are called Direct Erect Dials; becauſe they 
front the four Cardinal Points. 

8. All other Erect Dials are called Declining 
Dials. 

9. Thoſe Dials, whoſe Planes are neither pa- 
ralſel nor perpendicular to the Plane of the Hori- 


zon, are called Inclining or Reclining Dials. 
10. 
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10. Thoſe Inclining or Reclining Dials, whoſe 
Planes are either perpendicular to the Meridian or 
Prime Vertical, are called Direct Inclining or Re- 
clining Dials. 

11. All thoſe Oblique Dials, whoſe Planes make: 


an obtuſe Angle with the Horizon, are called 


Reclining Dials; and thoſe, whoſe Planes make 
an acute Angle with the Horizon, are called In- 
_—_ Dials. 

The Arch of the Horizon, which is inter- 
* between any given Plane and That of the 
Prime Vertical, is ſaid to be the Declination or. - + 
that Plane. 

13. The Inclination of the Plane is the Angle 
which the Plane makes with the Horizon. 

14. The Reclination of the Plane is the Exceſs 
of the Angle, which the Plane makes with the 
Horizon, above a Right Angle. 

15. The Interſection of the Plane of the Dial 
and that of the Meridian, paſſing thro* the Style, 
is called the Meridian of en or the Hour 
Line of 112 

16. Thoſe Meridians, paſſing thro? the Style, 
which make Angles of 1 * 30%, 45%, &c.: with 
the Meridian of the Place (marking the Hour 
Line of 12) are called Hout Circles; and their 
l with the Plane of the Dial, Hour 

ines 
17. The. Angle, band by the Subſtyle and 
the Hour Line of 12, is called the N of. the 
Subſtyle from the Meridian. 

18. The Plane*s Difference of Lengicadd is the 
Angle formed at the Style by two Meridians; one 
paſſing thro* the Hour Line of 12, and the other 
thro” the Subſtyle. 


PROB- 


8 The Principles of Dialling. 
| | PROBLEM l. 


To deſcribe an Horizontal Dial, Geometrically, for 
| any propoſed Latitude. 


ConSTRUCTION, 


W 


S 
H 


8 wn 

7 5 
SET 
8. 3 
n - _— : 


On the propoſed Plane draw the Right Line 
6AG for the Eaſt and Weſt Line of the Dial, or 
the Hour Line of Six; in the Middle of which 
ſet off Aa equal to the propoſed Thickneſs of your 
Style; thro* A, a draw CAE, cae both; perpen- 
dicular to 6A6, and let GCH be parallel thereto ; 
make the Angle CAB equal to the given Latitude, 
and upon AB let fall the Perpendicular CD ; in 
AC produced take CF equal to CD, then make 
the Angles CF1, CF2, CF3, &c. equal to 159, 
309, 459, &c. reſpectively, and draw Al, Az, 
Ag, &c. for the Hour-Lines of One, Two, 
Three, &c. after Noon. Moreover, take c11, 
cio, co, &c. reſpectively, equal to CI, Ca, C3, 
&c. and draw aii, atio, ag, &c, for the Hour- 
Lines of Eleven, Ten, Nine, &c. before Noon. 

The Reader is defired to obſerve that the Line 
drawn from F to B, in the Cut, ought to have been 
drawn ſo as to meet the Line A 4, produced, in the 


Line GH. 


Wy 
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Note, The Hour-Lines of -Four and Five, 
whoſe Interſections with GCH fall without the 
Plane of the Dial, may be otherwiſe drawn in the 
following Manner. Take Af equal to the Exceſs 
of AC above CD, and make the Angles 6731 674 
equal to 159%, 30 reſpectively; allo from the Points 
4, 5 Where the Lines 74, f5 interſect K3, parallel 
to CE, draw A4, Az for the Hour-Lines of Four 
and Five; from which, by taking 6;'7 and 6 8 
equal to 6, 5 and 6, 4z Cc. and drawing A7, 


As, Cc. you will alſo have the Hour-Lines of 


Seven and Eight. . | 
The above Operation; with the gerieral Method 
of drawing the Hour-Lines upon any propoſed | 


Plane, will be demonſtrated hereafter ! Previous to | 


which, it mn ſufficient to * f = ths 
u Edge of the Style, when the Dial is placed 
i foproper Poſition, will be parallel to the Harck $ 
Axis, n TE 

For the Line 6A6 being the Eaſt and Weſt 
Line of the Dial, the Line CAE, perpendiculat 
thereto, will therefore be the North and South 
Line with Regard to the Center A, or in Reſpect 
of chat Side of the Style, by the Shadow of which 
the Hours after Noon are pointed out; and it is 
evident that, as Aa expreſſes the Thickneſs of the 
Style, the Line cae will be the North and South 
Line of the Dial, with Regard to the Center 4, 
aufwering to the Morning Side of the Style; More- 
over, fince the Angle CAB is equal to the Lati- 
tude of the Place or the Elevation of the Pole, by 
Conſtruction, it is evident, that when the Style CAB 
Is erected perpendicular to the Plane of the Hori- 
ron, on AacC, the upper Edge thereof will pals 
thro' the Pole of the World and fo be parallel to 
the Earth's Axis. 


B | Pxo - 


„e The Principles Dialling. 
e IOW 
To deſcribe an Erelt South Dial, Geometrically, for 
any given North Latitude; or an Eres North © 
Dial for any South Latitude. 


CONSTRUCTION, | 


: " . 
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F 5 
On the propoſed Plane, draw the Right - Line 
6 A6 for the Eaſt and Weſt Line of the Dial, or 
the Hour Line of Six; in the Middle of which 
ſet off Aa equal to the propoſed Thickneſs of your 
Style, and from A, a draw AC, ac both perpendi- 
cular to 6A6, alſo let GCH be parallel thereto: 
Make the Angle CAB equal to the Complement of 
the Latitude, and upon AB let fall the Perpendi- 
cular CD, then proceed as in Prob. I. 
To ſhew that the upper Edge of the Style, when 
the Dial is placed in its. proper Poſition, will be 
parallel to the Earth's Axis (as it ought to be by 
Definition II.) we may obſerve, in the firſt Place, 
that, the Line 6AG being the Eaſt and Weſt Line 
of the Dial, and parallel to the Plane of the Hori- 


zon, the Line AC perpendicular thereto rs 
| the. 


The Principles of Dialling. 11 
the Plane of the Dial is erect according to Defini- 
tion VI.) will alſo be perpendicular to the Hori- 
zon. Therefore when the Plane of the Style, re- 
preſented by the Triangle ACB, is erected perpen- 
dicular to the Plane of the Dial, on the Line AC, 
it will coincide with the Meridian (being perpendi- 
cular to the Plane of the Dial repreſented by the 
Prime Vertical:) And ſo the Angle CBA being 

ual to the given Latitude, or the Elevation of 
the Pole (by Conſtruction) it is evident AB the 
upper Edge of the Style, when produced, will 
paſs thro? the Pole of the World, and ſo be parallel 
to the Earth's Axis. 

Note, An Ere& North Dial, for a North La- 
titude, is conſtructed exactly in the ſame Manner 
as an Ere& South Dial; the only Difference being 
in the Poſition of the Dial : In the former Caſe the 
Line GB being made the upper Edge of the Dial 


inſtead of the lower. | | 
The ſame may be obſerved with Reſpect to an 


Erect South Dial, for a South Latitude, 


3 ä Pros 


y 


| 
| 
| 
| 
| 
| 
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95 deferibe an Er: Eaſt Dial, Grometricalh, fer 


gny propoſed North Latitude; or an Erett Wiſh 


Pia! for any South Latitude. 
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On the propoſed Plane draw the Right-Line AB 
for the Horizontal Line of the Dial ; make the 
Angle LBA equal ta the Complement of Latitude, 
and, perpendicular to BL, draw ACH for the 
Hour-Line of Six; take Cc equal to the propoſed 
Thickneſs of your Style, and parallel to AH draw 
ach; then, having aſſumed DC at pleafure, make 
the Angles CDa, CD64, CD4, Sc. equal to 159, 
30, 459, Cc. reſpectively, and thro* the Points 
9, 6, d. &c. parallel to ACH, draw the Lines 
747, 868, gd9, &c. for the Hour-Lines of Seven, 
Eight, Nine, Sc. Moreover, take cg. ct, cl, 
&c., equal to Ca, Ch, Cd, &c. and thro* g, K, I, 
&c. parallel to ach, draw the Lines 383, 414, 
313, &c, for the Hour-Lines of Five, Four, 
Three, Fc. The Style in this Cafe will be repre- 
ſented by the. Plane HggA or DGFE, whoſe up- 

per 
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per Edge GF produced will paſs thro the Pole of | 
the World (as it ought by Definition II.) | 

Poſition, | 


For the, Dial being placed i in its 
the Plane thereof wilt coincide * - Meridian |} 


(oy Definition VII.) and the Line BA with 
orizon'; whence, the Angle BAC being equal | 
to the propoſed Elevation of the Pole by — | | 
tion, the Ties ACH will, it is evident, point di- | 
rectly to the ſaid Pole, and therefore be parallel ta | 
the Earth's Axis. Therefore, GF alas parallel 


to AH, it muſt alſo be parallel to the Earth's 
Axis. 


Note, An Erect Weſt Dial, for a North Lati- 
tude, is conſtructed exactly in the ſame Manner ag 
an Erect Eaſt Dial, provided that, inſtead of be- 
ginning the Conſtrudlon from the right End B of 
the Plane, you begin at the left End A, and that 
the Figures expreſſing the Hours of One, Two, 
Three, &c. in the Afternoon he placed between 
the ſaid left End and the Hour-Line of Six. 

The ſame may be obſerved with Regard to an 

| Erect Eaſt Dial for any South Lathude,” 
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Pabaiane IV. 


. def ſerihe a dire South R eclining Dial, Ceome· 


ricalhy, for am North Latitude; or a di 
Rad Dial, for any South Latitude Ty 
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On the propoſed Plane draw the Right Line 
6 A6 for the Eaſt and Weſt Line of the Dial, or 


the Hour - Line of Six; in the Middle of which 
ſet off Aa equal to the propoſed Thickneſs of your 


e le; thro? A, a draw CAE, cae both perpen- 


y 
dicular to 6A6, and let GCH be parallel thereto ; 
make the Angle CAB equal to the Exceſs of the 
Reclination above the Complement of Latitude, 
and upon AB let fall the Perpendicular CO; in 
AC ——— take CF equal to CD, then proceed 
as in the firſt Problem. 

To demonſtrate that the upper Edge of the 
Style, when the Dial is placed in its proper Poſi- 
tion, will be parallel to the Earth's Axis (as it 
ought to be by Definition II.) we may obſerve in 


the firſt Place, that, the Line 6A6, being the Eaſt 
and 


We Principles of Dialling. 915 
and Weſt Line of the Dial and parallel to the Ho- 
rizon, will be perpendicular to the Plane of the 
Meridian; whence, the Line CAE, perpendic 5 
to 6 A6, will Be the Meridian Line of the Dial, 
Definition XV. and the Plane of the Style, ACB, 
when erected perpendicular to the Plane of the 
Dial, on the Line AC, will. coincide with the 
Plane of the Meridian. Moreover, the Angle 
CAB being here equal to the Exceſs of the Recli- 
nation above the Pole's Diſtance from the Zenith, 

it is evident that the Difference between the Recli- 
nation and the ſaid Angle CAB will be equal to 
the Diſtance of the Pole from the Zenith, and con- 
ſequently AB, when produced, will paſs thro* the 
Pole, and fo de parallel to the Earth's Axis. 

It may be obſerved that, in the foregoing Con- 
truction, the Pole elevated above the Horizon of 
the Place is alſo elevated above the Plane of the 
Dial: But, when the Reclination is leſs than the 
Poles Diſtance from the Zenith, the oppoſite Pole 
will be elevated ; in which Caſe, the Height of 
the Style (CAB) muſt be ſet off, on the contrary 
Side of the Line 6A6, from the lower Part of 
the Meridian AE, which will then de the Hour- 
Line of Twelve. 

If it be required to deſcribe a North Reclining 
Dial for a North Latitude, or a South Redlining 
One for a South Latitude, the Method of Con- 
ſtruction will ſtill be the ſame, only, inſtead of 
taking the Angle CAB equal to the Difference be- 
tween the Reclination and the Complement of La- 
titude, you muſt take it equal to the Sum of them. 
I the Plane of a North Reclining Dial be in- 
verted, the Dial will then become a South Incli- 
ning Dial, whoſe Inclination is the Complement of 
the Reclination of the Dial ſo inverted. 

In like Manner, a South Reclining Dial will be- 
come a North Inclining one, 


Pro» 


* ” * 
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On the propoſed Plane draw the Right-Line 
IK 12 for the North and South Line of the Dial, 
or the Hour-Line of 12, perpendicular to which 
draw KC: Make EK C equal to the given Recli- 
nation, and perpendicular to KC draw CEL; take 
KM=KE and make the Angle AMK equal to the 
Complement of the propoſed Latitude; join A, C 
and perpendicular thereto draw © GCH, in which 
ſet off Ce equal to the propoſed Thickneſs -” _ 
OWE tyle ; 
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Style; thro* c draw ca perpendicular to GH and 
let Aa be el thereto : Make CB=CE, and 
Joining A, Band K, B, draw CD perpendicular to 
AB; in AC and ac, produced, take CF and ꝙ 
each equal to CD, and from F, to the Point 
where GH interſects IK, draw Fr; then mike” 
the Angles 12Fii, 11F1io, 10Fg, gF8 each 
equal to 15, and the Angle tf7 equal to the Ex- 
ceſs of 15® above the Angle CFS: Alſo make the 
Angles 7f6, 6f5, Sc. each equal ro 13, and 
draw the Right Lines Aft, Alo, Ay, Sc. for 
the Hour Lines of 11, 10, 9, Ge. 

To ſhew that the upper Edge of the Style, lien 
the Dial is placed in its proper Poſition, will be 
* to the Earth's Axis (as it ought to be by 

efinition II.) we may obſerve in the firſt Place, 
that the Plane of the Triangle KEC, when erected 
perpendicular to the Plane of the Dial on the Line 
KC, will be parallel to the Prime Vertical (by De- 
finition X.) and perpendicular to the Line IK, 
which, being the North and South Line of the 
Dial, is parallel to the Planes of the Horizon and 
of the Meridian, and therefore, becauſe the Angle 
EK C expreſſes the Reclination of the Plane of the 
Dial from the Plane of the Meridian, the Line 
EK will be perpendicular to the Plane of the Ho- 
rizon, and parallel to the Plane of the Meridian. 

Now the Triangles KEC, KBC, having the 
Side EC=BC, KC common, and the Angles 
ECK, BCK both right, will be equal and ſimilar ; 
therefore when the Plane of the Style, repreſented 
by the Triangle ACB, and the Plane of the Tri- 
angle KBC are erected perpendicular to the Plane 
of the Dial, on the Lines AC, KC reſpectively, 
the Triangle AKB, as the Triangles KEC, KBC 
then coincide, will be parallel to the Plane of the 
Meridian. Moreover, becauſe BK (KE) KM, 


AK common, and the Angles AKM, AKB both 
C right 
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right, the Triangles AKM, AKB will be equal 
and ſimilar, therefore ABK AMK = the 
Complement of the given Latitude by Conſtruc- 
tion; conſequently, the Angle KAB eta equal 
to the given Latitude, the upper Edge e of the Style 
AB, when produced, will an thro the Pole ot 
the World, 25 ſo be parallel to the Earth's Axis. 
If it be required to deſcribe a Weſt Reclining 
Dial for a North Latitude, or an Eaſt Reclining 
One for a South Latitude, the Method of Con- 
ſtruction will ſtill be the ſame ; provided that, in- 
ſtead of beginning the Operation towards the Right 
End of the Line IK, you begin towards the Left 
End, and that the Figures expreſſing the Hours 
after Noon be placed, inſtead of thoſe expreſſing 
n the Hours before Nopn. | 
VA direct Welt Reectining Dial, for a North La- 
- £itude, is conſtructed in the ſame Manner as a di- 
rect Eaſt Reclining One, only that the Points A 
and C change their Poſition (A being placed, in 
this Caſe, at the left End of the Lin LC, and C 
at the Right End of the Line IK) and that (the Sun 
not coming on the Plane till after Noon) the Fi- 
- gures expreſſing the. Hours after Noon be placed 

inſtead of thoſe before Noon. 

; The fame may be obſerved with Regard to a 
3 a 5 acc * Dial for a * Latitude. 
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Alter the ſame Manner the Sum of the » firſt 
Terms 2 the Series * ＋ 8 * r 27% (L 64, 


— 23450 ba) ann 


T=x 
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nagt VII. 


7 find the * dum of the Infinite Series eries ay“ 4 ITT * 
© ak; a+24 N 2 Kr + 


1 Series propoſed, may be reſolved into theſe 
two others, viz. 
TNA, Ke. 
e + gd 3 tn, &c. 
Whereof tbe Former (or its Equal ay x 
1 +3" +3” + 37" +, &6) by making + Sz. 
* X1+x+x + x* + x* Tce. 


* X x3 = (by the Lemma) = <" * 
ay” 


1 


Moreover the ** is, in like — reduced 
to dyn x x + 2x T 3 +4 #* +, &c. Whoſe 
Sum, by Prob. 1. is ch“ * —— = 

fra 1 


Therefore — + = is the true Value which 
1— 
was to be determined. 7 
C's | . Pro- 


The Irvftigation 7 


'Ppp3LEM VIII. 


The Je fn the Sum of -the Infinite Series _aby® + 
. a+2 x Dx "7" + a42p x bog x 
| ere * Sa , Kc. 


The Series is (by Multi plication) reſolved. into 
ths three following Ones, viz, © 


— * 


D +97 45m FE 

4 ＋ 5 K K 2927 TY, &c. 
POD x JI" + 2 2 167 +,&c. 

Whereof the Sums are = 5 9 . 

12 g relpectively (by Lem. N 1 and 

| Ly" 

2.) Therefore the Aggregate of all Theſe is the 

true Value ſought. 

After the ſame Manner the Sum of the Infinite 
Series Series abcy* — * + a+ * px b+9q x Tr X * + 
Dp X Tag Xx Tir x guts +» &c. &c. 
will be found, &c. &e; | 

Having exhibjced a Method for find the Sums 
of ſuch Series's as can be truly expreſſed in Alge- 
braic Terms (by Means of the direct Method of 
Fluxions) I ſhall now: proceed to ſhew how the Va- 
Jues of other Kinds of Series's May be determined, 


| by "eo of the Inverſe — 


Po- 


24. 


the Sums of Series s. 21 
( 7 - _— 9 ; 


ProBLEM IX. 
ver of te fair +7 +5 + a 
| e i= Fluent '- — 3 = p. E. — - "being 


ſuppoſed given ( =): : to find the Sm of . the 
m—— + 25 N 3 Ke. 


Sie = =xX +75 _ ＋ 2 © +, Er We haveys= 
xx ＋ 5 . tf aki Fluent is & — Flu- 


ent of 'x; = 242 175 
x 


— = = =—#+-= (by Divifian) whoſe 


1—« 1— 


Fluent is therefore 5 — * 2 y: Soy Ihe 
Ix + * — — 7 wits — * 759 ac, or 


&c.. But x3 = x X 


4 corolla I's = I, the nen will be- 
war's 1+ 5 5 J + &c. 


a+, 2 A. ” 45 7 
will be al Ss on EA 


"4 


42 Ide Loh gurl of 4 


Fabi K. 
ee ee n od 


—1 


'By the laſt a * + 7 * i X#= 
2 + 75 % Oc From which, by el. 


Hig the a we get's 5 + — 
* . 4 5 | 4 
ent x e 3-4 2 79. . 5 


87. katy = = . . 
* „ 
I ret and its 2 * 7 — 
. 3*— tO = N f 
„2 Therefore _ = bs 
DIE BE rage 3 7 


| Conorrzxr, » If, 4 = I, the propoſed Series 
vill become f. 2 3 + f 77 p +, Cc. = + 


L 
** 


— 


Pro- 


— 


23 "tbe Sums of Series s. 


* 


- PkonLem XI. 


The ſame being fil Jupprſed; N 


of the Series ——= + = +. + == 
— 
Ge. (where n NEG a any whole poſitive Nm! 


Sincey= + 5 9 7 + 75 t — car 


this * Ty ' multiple by x 4, we ſhall 


S 


have yx . 
3 += 
Whereof the F ** it > Fluene 2 — === 
I I 
2 - 33 6. 
="; <7 Se. . But 3 2 == 
eee — * 
— . Diviſion) and therefore | its Fluent== » 
— 1 
OR en e=—7o + Sp Conſequently 7+ 
W ans a. "06 ont 
de A 


1 I * 


——U— ——— — — 


1—3-* my 


+ 


a—1, »X MAm—1.x* 


2 EY7. 


According to the ſame Method of proceeding, 
the Sums of a vaſt Number of other Series's may 
be determined: Which Room will not allow to be 
inſiſted on at preſent. ' 


A The Prein gf Dialling. 
3 Promume:VIi, 
To deſcribe an ere .Sauth Dial, Geometrically, for 

any propoſed North Latitude, to have a pt | 
Declination from the Mit; or an ereft North 
Dial, for @ South Latitude, to. decline from the 


Laſt 


.  ConsTrveTION.. | 


1 — — 
1 RY 


On the propoſed Plane, draw the Right-Line 

BC for the Horizontal Line of the Dial, and per- 
dicular thereto draw BA; make the Angle 
BCA equal to the propoſed Latitude, -and the An- 

gle CBD equal to the Complement of the given 
Declination ; then, having taken BD equal to BC, 
draw DE perpendicular to BC: Join A, E and 
Perpendicular” thereto draw F Eg, in which ſet of 


The Priacipler of Dialliagi 
E#xqual to the propoſed 'Thickneſs'of your Style 


thro? / dræw e icular to , and let Ra be 
EE equal 

ing A, 
. EG, 


and from H to the Puin where f| uneriefts AB, 
draw H 12; then —_ 

12H 11, 11 H1o, ay Arey Form pe: 
grees;” and: the Angle 608 ——— | 
9 Alſo make the 
_ gps 


grees, 

48, 45, St. ——— 11; 10% 1185 6. 
To that the u opts Edge ofthe Style, | 
when the Dial i placed in ere proper Poſition, will 


. — — har the Lins 


Deinen 140 and conſequently 
Plane ES therefore 


parallel to 


26 The Privicipleruf Didling: 
the given Latitude, and conſequently that: the 
Lie Dx will de Parallel to the Earth's Axis. 


But the le AER, when the Plane of the 
Style, te by tlie Triangle APE, is erected 
to Tkat of the Dial, on the Subſtyle 


5 eo yer len with the Triangle ADE, becauſe 
DE isequal to FR, AE common and the Angles 
AFE, AED both Right. t Hi „ II 

If ir wg oor ar to deſcribe. an erect South 
Dial; ſor a Northein „to decline Weſterly; 
or an ereſt North Dial, for a Southern Latitude, 
to decline Eaſterly the Method af. Conſtruction 
will Hill be the ä — iſtead of ning 

ton on the wan of AB, 

on the right Sid: 


the Opera 

Ato chan Hane of ated South. Dial, detain, 
| Ealtbriy ina Northern Latitude, be inverted; the 
Dial haben detome n erect North Dial, de- 
clining: Meſterly, for- the fame Latitude; and if 
the lane uf an ereft North Dial derlining Weſterly, 
in i Squthein Latitude, be inverted; the Dial will 
then. betdme an erect South Dial, 
for the ſame Latitude rie 
I like Manner, | an erect South Dial,- Qevtining 
 Wefſterbyy in 2 Northern Latitude, will become an 
eretct North Dial F and an erect 
North Dial; -:decliking Faſterly, in 4 Southern 
Latitude, will become an erect South Dial declin- 
ing Welter] Ws nsM 9805 lo n $4 02 l 

If che Declingtion be: very- Set 
Elevalomòf the Style above the Subſtyle, be- 
- comes very ſmall, the preteding Method of Con- 
ſtructiom wall be cable; beeauſe the Hour 
Lines, pafticularly Thoſe which fall near the Sub- 
ſtylez ualeſb They be continued to à great Diſtance 
ny the Center 2 che Dial, — 

ic 


Wache the 


1 . 


nn 


e » ww aR3HRE 


perpendicular toi 
and join H. FW 


1 
AE, for a new Sub 
at as great a Diſtance from each other as Room 
will permit, perpendicular thereto ; alſo from the 
Points-I, N where the Lines LM, A 


N. ink of Dialling 
Which Inconvenience may be removed 
following Manner eau en len ©] 
»:Having:drawh the Style AF and the $1 
AK, zus is taught above; let the Line EG be drawn 


” * .- #5 , iv ih 7 4 
Bien i „. ort oer 01211 01011 


g 0s 4 2 $4233. ee »« a4 a 

ARYVONG ib Ent nN a1 P. Dent 

28 AC 10 2 A} AP) oY 7 iT et Yi FF} 8 Þ i «475 
ww .MH 


Leid 417 fo eani ld kl ot i 
JU hos dw nid morÞts it „107 
N dguagi': awed $5 4 am |, wunitnos 
SAL VE een m 23m ©3 
eaclicait 6} | iH git i bas 
MAI wigt 550 bas 


- 


4 ® 


Y 


00's 
[0 4 7 \ * MI 1 {Or 
vi. 1 . oe 4G 334131. 
TY 3s — 0 21 
7911¹ | il al 
t6 | M 110011 
2 * 22 
d 1611 


AF 84 AY A +» MO 

di AF and, in AE'cootinved, let EH 
taken equat chen, having drawn FE 
uce Mi meet fg in g 
| ad a Sonvenient 


Sand the Lines Li, PQ, 


rawn 
Lines 


% TP 
GD, let IK, NR be drawn 


„ r- the Angles QO 11, MS 
0 


We Principles Diulling. 
endicular to AF. 
Make IS Jual. to MK and equal to NR; alſo 
ges ISM, NOQ each — . — to che 


„11810, 1009, 1089, Cc. be 


made equal to 15 Degrees, Lines drawn throu 4 


the Points M 4A 10, 9, Sc. Q, 11, 10, q, 
reſpectively, will be the Hour Lines of the Dial. 
or, if from „the Point where FA and DC, 


4 Tþ the Center of 
the Dial; the — oh here repreſented by the 


| Trapetium IvwN.\ SSA 


Ls 


"F 


- 
* 


3 | ProBLEM VII. 


To deſcribe an Eaſt Declining Dial, Ceometricalh, far 
any Propoſed Northern Latitude, to have a given 
Reclination- from the South ; or a Weſt Declining 
Dial, for a "Southern Latitude, to have a given 
Reclination from thi North, © 


ConsTRUCTION. 


Having drawn the Style AF and the $ubſiyle 


AE (Fig: 1.) anſwering to the given Deelination, 


1 
. 
recording tõ Problem VI. complete the Parallelo- 
ABE, and in BE produced take EH = 

F=ED; alſo join K, H and make the Angle 
EKL. equal to the given Neclinztion. On KLz 
produced, ler fall the Perpendicular HM and 
1108 EO equal to EL; draw O]; parallel to EB, 


ung BD in Q- | 
„ Ran (Co Aa, 8 Vo a4; l $9 
1 On 


the rie, of Dining. 250 


od 39 The Principles of Dialling, 
. On the propoſed Plane (Fig. 2.) draw SXT 
for the Horizontal Line, in which ſet off ST=BE 


= and TX =OQ ; alſo, perpendicular to ST, draw 
: SR and TW equal to KL and LM reſpectively : 
Draw RW for your Subſtyle, perpendicular to 
which draw fWg-and in it ſet of WY (=HM) 
_ for the Altitude of your Style, and -Ww for its 
- Thickneſs; alſo draw wr perpendicular and Rr 
| parallel to fg. In RW: and rw produced take 
Wa and. wh each equal to WZ, perpendicular 
to RY, and through X draw RX 12 meeting fg 
in 123 join a, 12 then make the Angles 12 4 11, 
11 4 10 each equal to 15 Degrees, and the Angle 
why equal to the Exceſs of 15 Degrees above the 
Angle Waro. Alſo make the Angles 98, 
867, Co, each equal to 15 Degrees, then _— 
4:5) Lines 
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Lines drawn from R to 11, 10, 1, 2, and from r 
- * 75 6 will be the Hour Lines of 11, 10, 1, 


SEE Order to ſhew that the upper Edge of the 
Style, when the Dial is placed in its proper Poſi- 
tion, will be parallel to the Earth's Axis (as it 
ought to be by Definition 2) it has been already 

oved,' in the preceding Problem, that when the 

lane ABEK (Fig. 1.) is perpendicular to the 
Plane of the Horizon, the Style FA is parallel 
to the Earth's Axis, in which Caſe (the Planes 
KEH, AEF and EBD being all perpendicular 
to the Plane ABEK) the Lines ED, EH and EF 
coincide and conſequently expreſs the Altitude of 
the Point F, of the Style, above the Plane ABEK. 
Now, as the Angle EKL expreſſes the given Re- 
clination or the Inclination of the propoſed Plane 
to the Vertical Plane, if the Lines AH, AM be 
drawn, HM will — the Altitude of the Point 
F above the Plane AK M and AH vill coincide 
with AF and fo be parallel to the Earth's Axis. 
- But as SR (Frp. 2.) is by Conſtruction equal to 
KL, if the Parallelogram SV be completed, 
VW will be = KM the Triangle RVW equal 
and ſimilar to the Triangle AKM, and the Tri- 
angle RWI equal and ſimiſar to the Triangle 
AMI; conſequently when the Plane of the Style, 
repreſented by the Triangle RWY, is erected per- 
pendicular to the Plane of the Bial on the Line 
RW. the upper Edge (RY) thereof will paſs 
_through the Pole of the World, and ſo be parallel 
to the Earth's Axis. 
I the Dial be conſtructed for a Northern Lati- 
tude and EL be greater than EH, or, which is 
the ſame Thing, KL greater than KM, the 
ou Pole will be elevated and the Point W. 
* 4 2 in 


a. 


32 The Principles of Dialling. 
in the Subſtyle RW, will fall on the contrary 
Side of R. 3 
If it be required to deſcribe a Reclining South 
Dial, for a Northern Latitude, to decline Weſter- 
ly; or a Reclining North Dial, for a Southern 
Latitude, to decline Eaſterly; the Method of 
Conſtruction will ſtill be the ſame, only, inſtead 
of beginning the Operation on the left Side of 
AB and RS, you mult begin on the right Side of 
Them, 5 ö 
In deſcribing a Reclining North Dial, for a 
North Latitude, to decline Eaſterly ; or a Re- 
clining South Dial, for a- Southern Latitude to 
decline Weſterly ; the Conſtruction differs from the 
former inſomuch that the Points A, B, E and K 
change their Poſition and fall in the Places of 
E, K, A and B reſpectively, and that the Line 
KL falls on the contrary Side of KE, with re- 
| ſpect to the Line KH; alſo that the Boints R, 
S, T and V fall in the Places of T, V. R and 8 
reſpectively, and that the Hour Lines of 1, 2 be- 
come Thoſe of 11, 10, and Thoſe of 11, 10, g, 
Sc. become the Hour Lines of 1, 2, 2, Cc. 
If the Plane of a Reclining South Dial, de- 
clining Eaſterly, in a Northern Latitude, be in- 
verted; the Dial will then become an inclining 
North Dial, declining Weſterly, for the ſame La- 
titude; but the Morning Hour Lines in the Re- 
clining Dial will become the Afternoon Hour Lines 
in the Inclining One, In like Manner a Reclining 
North Dial, declining Weſterly, in a Southern 
Latitude, will become an Inclining Squth Dial, 
declining Eaſterly, for the ſame Latitude. Alſo 
a Reclining Sourh Dial, declining Weſterly, in a 
Northern Latitude, will become an Inclining North 
Di declining Eaſterly, for the ſame Latitude; 
and a Reclining North Dial, declining Eaſterly, 
x M 
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in a Southern Latitude, will become an Inclining 
South Dial, - declining Weſterly, for the fame La- 
titude. Moreover, a Reclining North Dial, de- 
clining Eaſterly, in a Northern Latitude, will be- 
come an Inclining South Dial, declining Weſterly, 
for the ſame Latitude; and a Reclining South 
Dial, declining Weſterly, in a Southern Latitude, 
will become an Inclining North Dial, declining 
Eaſterly, for the fame Latitude. 

Having now given the Conſtruction of the va- 
rious Kinds of Dials, whether Ere&, Declining, 
Reclining, or Inclining, I ſhall here put down the 
general Demonſtration of the Method, all along 
uſed, in drawing of the Hour Lines, which we 

romiſed in ou? firſt Problem, and thought would 
better than taking up Room with the particular 
Demonſtration of each Problem, as they all de- 
pend upon the ſame Principle. 
Let AE be the Subſtyle, AF the Style, A 12 
the Meridian Line, and AG any other Hour Line 


I D 


2 — 


| 


1 
* 
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at Pleaſure ; making (as is every where done) EH 
ndicular to AF and Eh=EH,; alſo let hG 
and GH be drawn, = TBF 
-- Becauſe the Sun, in his apparent Diurnal Reyo- 
Jution, deſcribes an Angle of 15* each Hour about 
the Axis of the Earth, or the Style AF of the 
Dial, which is patallel to it, it is eyident that if a 
plane, coinciding with (or lying upon) the Line 
AF, be ſuppoſed to revolve about the ſame as an 
Axis, at the Rate of 15* per Hour, it will when 
1 paſs thro? the Sun, and conſequently its 
erſection with the plane of the Dial will mark 
out the true Poſition of the Hour Lines. 
No it is known that the, Angle included be- 
tween any two Planes is equal to (or meaſured by) 
the Angle made by two Lines in thofe Planes 
1 their common Interſection: Alſo, 
general Method all along uſed, the Angle 
EhG is equal to the given Hour Angle betwixt 
the Time of the Planes falling upon the Subſtyle 
and the propoſed Hour Line AG : But the Line 
HG is perpendicular to the Axis AF, becauſe the 
Plane GHE, being perpendicular to the Plane of 
the Style EFA, all the Lines,in that Plane (and 
conſequently HG) will be perpendicular to AF. 
Moreover, the Triangles EH G, E4G': having 
EHE, EG common, and the Angles HEC 
and EG both Right, are equal in all Refpects, 
and conſequently the Angle GHE, meaſuring the 
Inclination of the Plane berwixt the Times of 
its falling on the Subſtyle and the Hour Line AG, 
will be equal to the Angle GE = the ſaid Hour 


Angle by Conſtruction. 9. E. D. 


Althoꝰ it may be thought” unneceſſary, after 
what has been already done, to ſay any thing about 
the Conſtruction of Dials from che Doctrine = 
| ' the 


. the Declination and Reclination of the Plane are given. 
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Sphere, eſpecially as this Part has been already 
conſidered by ſome good Authors; yet it may not 
be amiſs to give a few Pages on the Subject, as 
what we have to offer, tho* quite general, is com- 
rized in little Compaſs and will nevertheleſs, L 
pe, be found ſufficiently f plain and eaſy. . 


— 7 E 9 EY * * TI. . 


Ht we. Me. — b - „ — 


PROBLEM I. 


The Latitude of the Place, and the Pofition if i 
Plane being given ; to determine the Meridian Line, 
the Subſtylar Line, the Height of the Style, and 
the Plane Difference of Longitude. * 


Let HZON be the Plane of the Meridian, 
* the given Plane, ZN the Prime Vertical, 


Z: 


TY 
bo! d& 

C | NC 
HO che Hedzon, and PS the Anis of the Workts 


alſo let ZB and PQ be Arches of -two Great 
Circles perpendicular to- BAC then will ZB de 


*The Poſition of a Plane is ſaid to be oiven,. when 


> 2 


the 


| | / 
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the Reclination and EA the Declination of the 
given Plane, alſo ED will be the e- Line, 
EQ. th he Subſtylar Line, QP or the Ang A 
eight of the Style, DPQ the Pine $ 
ference of Longitude, and DA or the Able 
DEA the Diſtance between the Meridian and 
Horizontal Lines. 
Now, by the Principles of Spherical Trigono- 
met a 
Rad : Sine, BZD : : Cofine, BZ : Cofine, BDZ, 
Rad. : Sine, BZ. : : Tang. BZD : Tang. BD D(= 
BED), whence DA, or DEA, is givens ' - 
Rad: Cofine, BZ : : Cofine, BD : Cofine; DZ. 
oy in the Right-angled Triangle PDO, will 
| ven PD (= 2D Z or ZD+PZ or ZP 
—L])) and the Angle PDQ, whence 
Rad, : Sine, BDQ_ 45 2 ,PD : Sine, PQ, the 
Height of the 80% t Rad * Cofine, PDQ : 
Tang. PD : Tang. QD, the Subſtyle s Diſtance 
from the Meridian Line ; and Rad. : Tang. PDQ 
: Cofine, PD: Cotang. QD, the Plane's Dit- 
ference of Longitude 


GorotL. 1. If ZB be equal to go D 
= ven Plane will then ai wil 90D the Plane 
** Horizon; in which Caſe, the Subſtylar 
Los will fall on the Meridian Line and the Alti- 
2 of the * will be equal to That of the 

ole. .- 

CoroLL: 2. But, if ZB be equal to Nothing, 
and the Declination likewiſe equal to Nothing; the 
Thing will then coincide with the Prime Vertical; 
the Subſtylar Line will fall on the Meridian Line, 
ak will coincide with Z, the Altitude of the Style, 
| be equal to the Com lement of Latitude, and 
the Planes Difference of Longitude equal to go 


* 


Cokol. 
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" Conor. 3. Moreover, if ZB be equal. to 
' bathing and the Declination equal to 90 Degrees, 


the Plane will then be , parallel to the Meridianz 
in which Caſe, the Meridian Line being inde- 
terminable, the Subſtylar Line muſt. be drawn 
N to the Axis of the World, and the 

eight of the Style may be taken at Pleaſure, 
- Corott. 4 When ZB is equal to the Come 
plement of the given Latitude, and the Decli- 


nation equal to nothing, the Plane will beco 


perpendicular to the Planes of the Equinoctial 
and of the Meridian of the given Place; the 
Meridian and Subſtylar Lines will then coincide, 
and the Altitude of the Style may be taken at 
Pleaſure, - 

Conor. 5. If the Declination be equal to 
Nothing, and (B falling on the contrary Side of 
Z with Reſpe& to P) ZB be equal to the Lati- 


tude of the Place, the Plane will then coincide 


with the Equinoctial and the Style will be per- 
pendicular to the Plane. ä 
Cokor L. 6. If the Declination be equal to 
Nothing, the Plane will then become a direct 
inclining or reclining Plane, and the Arcs BZ 
and PQ will, each, coincide with the Meridian 
of the Place; whence ir appears that the Heigh 
of the Style will always be equal to the Dif- 


| ference or Sum of the Reclination and of the 
Complement. of Latitude, according as B falls 


on the ſame or the contrary Side of Z with 
Reſpect to P, and that the Meridian and Sub- 
ſtylar Lines will coincide. ade 

CoROLL. 7. But if the Declination be equal 


to go Degrees, the Arc ZB will then fall in the 


Prime Vertical and ED will coincide with EO; 
therefore BDZ will * an Iſoſceles in 
3 | which 


— 


| 35 The Principics of Dialling. 


which the Sides, are all given ,and the Angles B 
and Z both Right; whence, the firſt Proportions 
becoming Thoſe of Equality, we have, in the 
Right-abgled Triangle PD. 

*--Radivus is to the Sine of the Reclination, as 
the Sine of the Latityde to the Sine of the Style's 


Altitude: 


Radius is to the Coſine of the Reclination, 
3s the Tangent of the Latitude to the Tangent 


A 8 Subſtyle's Diſtance from the Meridian: 
An . 


Radius is to the Tangent of the Reclination, 
as the Coline of the Latitude to the Cotangent 
of the Intlination of the Meridians or of the 
Plane's Difference of Longitude, 


 Corort. 8. When the Reclination ZB is 
equal to Nothing, or the Points B and D fall 
in Z, the Plane will be an erect declining one; 
and our Propartions will become, 


+ = Radius is to the Coſine of the Plane's Decli- 
nation, as the Coſiue of che Latitude to the Sine 


of the Style s Elevation: 

Radius is to the Sine of the Plane's Declina- 
tion, as the Cotangent of the Latitude to the 
Tangent of the Lodüyle⸗ Diſtance from the 
g 1 And 

Radius is to the Cotangent of the Plane's De- 
clia ation, as the Sine of the Latitude to the Co- 
tangent of the Inclination of the Meridians or 
of the Planc's Difference of Longitude, 


PzoBLEM 


The Principles of Dialling ig 
POLEN II. N 


The ſame being given as in the preceding Problem x 
1e determine the Diſtance of the — th frow 
the Subſtyle, © . 


Let PTSEP be 
the Plane of an 
Hour Cirele inter- 
ſecting the given 
Plane DA CE in the 
Line ET; then H 
in the Triangle D 
PQ, we ſhall have 
Radius to the Sine 8 
of (PQ) the Style's 
Altitude, as the  OQ© N 
Tangent of (TP) the Sum, or Difference, 
of the given Hour Angle (DPT) and of (DP) 
the Planes Difference of Longitude, to the 
Tangent of ( TQ ) the Diſtance of the required 
Hour Line from the Subſtyle, 


Conor. 1. If the Plane coincides with the 
Horizon, the Proportion will become that of 
Radius to the Sine of Latitude, as the Tan- 
gent of the given Hour Angle to the Tangent 
of the Diſtance of the required Hour Line 
from the Subſtyle. 

_CoroLL. 2. But if the Plane coincides with 
the Prime Vertical, Radius will be to the Coſine 
of the Latitude, as the Tangent of the given 
Hour Angle to the Tangent of the Diſtance of 
the Hour Line required from the Subſtyle. - 
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Corort. 3. Moreover, if the Plane coins 


. cides* with the Meridian or any other Hour 
Circle, Radius will be to the Height of the 


Style, as the Tangent of the given Hour Angle 
to the Tangent of the Diftance of the Hour 
Line ſought from the Subſtyle. 
CoROLL. 4. When the Plane coincides with 
That of the Equinoctial, the Hour Lines will 
make equal Angles with each other. 


Tn our Conſtruction of ſome of the Dials, as 
thoſe of Prob. 1 and 4, it is evident that the 


Hour Lines of 4 and 5 in the Morning, in- 


ſtead of being drawn from the Center a, ought 


to have been drawn from the Center A; and 
that the Hour Lines of 7 and 8 in the After- 


noon, inſtead of being drawn from the Center 
A, ought to have been drawn from the Center a. 
For while the Sun is on the ſame Side of the 
Line Aa, with Reſpect to the Point C, the 


Hour Lines muſt be drawn from A or a, ac- 


cording as the Sun is on. the ſame Side of AC, 
with Reſpect to the Points H and K, or on the 
contrary Side; the Shadow of that Side of the 
Style, correſponding to the Line AC, pointing 
out the Hour Lines in the former Caſe, and the 
Shadow of the Side, correſponding, to the Line 
ac, pointing out the Hour Lines in the Latter. 

The like Obſervation may be made, with 
Reſpect to other Dials, when the Sun appears 
in the Plane thereof, on the ſame Side of thg 
Eine Aa with Reſpect to the Point C- 


